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PROCEEDINGS OF THE ELISHA MITCHELL SCIENTIFIC 
SOCIETY, MAY, 1920, TO DECEMBER, 1920 


24I1st MreetiInNc—May 4, 1920 


W. pEB. MacNivEer—-On the Relation of the Amount of Stainable Fat 
in the Renal Epithelium to the Susceptibility of the Kidney to the 
Toxic Effect of the General Anesthetics. 

Frozen sections were made from fresh kidney tissue and stained 
for fat with Scharlach R by Herxheimer’s method. Such tissue 
when obtained from puppies and young dogs shows fat as minute 
dust-like particles in the epithelium of the ascending limb of Henle’s 
loop. Kidney tissue obtained from old and very senile animals 
shows a marked increase in the amount of fat in the ascending limb 
of Henle’s loop and fine dust-like particles of stainable fat in the 
convoluted tubule epithelium. Kidney tissue obtained from natur- 
ally nephropathic animals shows a large amount of stainable fat not 
only in the ascending limb of Henle’s loop but also in the convoluted 
tubule epithelium. When such animals of different age periods and 
naturally nephropathic animals are anesthetized by ether, the relative 
toxicity of the anesthetic for the kidney is shown in the following 
manner: 

1. The puppies and young dogs continue to form urine during 
the course of the anesthesia and remain responsive to diuretic solu- 
tions. 

2. A certain number of the adult and senile normal animals 
become anuric and fail to respond to diuretic solutions. Other 
animals in this group remain diuretic for the earlier part of the experi- 
ment and later become anuric. 

{ 103 ] 
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3. All the naturally nephropathic animals become anuric in the 
early stages of the experiment and remain anuric and non-responsive 
to diuretic solutions throughout the experiment. 


A. W. Hoxssps—FEinstein’s Special Relativity Theory. 

The laws of Nature must be invariantive, that is they must be 
so stated as not to depend upon any particular frame of reference. 
All attempts to discover different values for the velocity of propaga- 
tion of light in different directions have failed. We then assume the 
constancy of the velocity of light. This leads to the conclusion that 
x?-++y?+z*—c*t? must be changed into the same expression when we 
refer to another system (i. e.) x?-+y?+z*—c*t? = x’2+y’2+2’2— c*t’2, 
The Lorentz transformation accomplishes this and is at the same 
time consistent with experience. It is given by 


vf —-3 
x’ = B (x — vt) where B = (1— @ 
y’ = y 
2! =2 


’ vx 
t’= 6 (t — =) 
Applying these equations we find that a length x2—x: is shortened in 
72 , 
the directions of motion by the factor (1 - ) 4, 


The paralellogram law for the addition of velocities is no longer 


ut+v 
1 +uv 


c? 





u + v but 


These results would have very little interest to most of us if they 
did no more than add very small corrections to our already compli- 
cated system. The interest lies in the fact that they point to an 
almost organic relation between space and time, so that we must 
not consider space and time as being distinct concepts. 


242np MrEEtTInGc—May 25, 1920 


Dr. C. E. .McCuune, Professor of Zoology, University of Pennsyl- 
vania—The Material Basis of Heredity. 

The lecturer, covering the chromosome theory of heredity, in- 
troduced the principal facts, including the speaker’s own well known 
discoveries showing a correlation between the presence in germ cells 
of particular chromosome masses and sex. (H. V. W.) 
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ELECTION OF OFFICERS: 

President—A. H. Patterson. 

Vice-President—A. W. Hobbs. 

Permanent Secretary—J. M. Bell. 

Recording Secretary—H. R. Totten. 

Editorial Committee—W. C. Coker, chairman; J. M. Bell, Collier 
Cobb. 


243RpD MEETING—OcTOBER 19, 1920 


H. V. Witson—The Mode of Origin of the Nervous System in the 
Vertebrate Embryo. 


Some recent operative experiments made by Professor Hans 
Spemann on the salamander embryo were described. These*experi- 
ments showed that a patch of embryonic tissue might be developed 
into spinal cord, brain, eye, or ordinary epidermis, according to the 
locality in which it is placed, and seem to constitute decisive evidence 
against the view that the organs of the body are represented in the 
egg by localized peculiar substances. 

ELECTION OF MEMBERS: 


The following members of the faculty were elected to active 
membership in the Society: Dr. Otto Stuhlman, Dr. E. A. Abernathy, 
Capt. Frederick W. Boye, Mr. H. M. Taylor, Mr. H. G. Baity, Mr. 
W. E. Walke, Mr. Walter B. Jones. The following advanced students 
and assistants were elected to associate membership: C. P. Savage, 
Eleanor Hoffmann, P. R. Dawson, T. P. Dawson, R. A. Lineberry, 
S. C. Smith, A. M. Wolfson, H. L. Cavaness, B. Naiman, R. O. Deitz, 
S. C. Ogburn, A. B. Owens, F. P. Brooks, J. W. Guard, C. R. Harris, 
N. W. Taylor, D. M. Carroll, C. B. Ridge, C. J. Bryan, D. St. P. 
DuBose, W. F. Foote, T. E. Hinson, E. J. Mecum, L. V. Milton, 
J. D. Morris, P. C. Smith, A. B. Wright, R. M. Casper, M. E. Lake. 
T. B. Smiley, W. H. Butt, H. S. Boyce, S. B. Lee, J. B. Miller, B. E. 
Lohr, Roy J. Morton, I. J. Stephenson, Clayton Edwards, 8. C. 
Alston, J. B. Noe, F. R. Bacon, J. B. Broach, 8. M. Crisp, A. L. 
Miner, J. W. Harrell, Jr., J. L. Cobb, M. L. Jacobs, J. M. Alexander, 
Wm. F. Alston, P. M. Grey, A. H. Merritt, J. G. Tucker, C. D. Beers, 
H. S. Everett, Ernest Atkins. 


244TH MEETING—NOVEMBER 9, 1920 


The Society passed the following Resolution: 


Whereas, the Elisha Mitchell Scientific Society was organized for the purpose of 
encouraging scientific investigations in North Carolina; and 
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Whereas, European Forestry has depended upon and reaped much benefit from 
the Forest Experiment Stations of the various countries; and 
Whereas, several such experiment stations have been established in the western 
part of the United States and none in the eastern states; and 
Whereas, we realize the importance of securing more accurate knowledge con- 
cerning methods of management for the perpetuation of the valuable forests of 
the Southern Appalachian region; therefore be it 
Resolved, that we go on record as strongly favoring the establishment of a For- 
est Experiment Station by the United States in the vicinity of Asheville and do 
hereby respectfully urge Congress to pass the bill providing for such station. 
C. 8. Goodwin and C. R. Monroe were elected to associate member- 


ship in the society. 


J. M. Bett—Further Studies on the Nitrotoluenes. 

This: paper was the result of a continuation of work begun at the 
request of the National Research Council on the freezing points and 
thermal properties of the nitrotoluenes. The particular _nitro- 
toluenes investigated are those formed in largest amounts during the 
nitration of toluene to TNT: viz., orthonitrotoluene (ONT); para- 
nitrotoluene (MNT); 1, 2, 4-nitrotoluene (DNT); and 1, 2, 4, 6- 
trinitrotoluene (TNT). There are two melting points for ONT, 
corresponding to the two crystal forms of this compound; the stable 
form (m. p.—4.5°) and the metastable form (m.p.—10.5°).. The follow- 
ing systems were investigated: ONT-DNT and ONT-MNT-DNT 
(with E. B. Cordon); ONT-MNT and ONT-MNT-TNT (with F. 
H. Spry); ONT-TNT and ONT-DNT-TNT (with Woodford White). 
A formal presentation of the results is to be made in early issues of 
the Journal of Industrial and Engineering Chemistry. 


A. H. Patrerson—Recent Work on Spiral- Nebulae. 

A review of the recent work done at Mt. Wilson and elsewhere 
on the Nebulae, Wolf-Rayet Stars and Stars of Classes B and A; the 
theory of the origin of Spiral Nebulae was outlined, and lantern 
slides shown of various types of spiral and quiescent nebulae; the 
relation between velocity and temperature of the stars and nebulae 
was touched upon, and the significance of the Spiral Nebulae some- 
times occurring in pairs was pointed out. 

245TH MEETING—DECEMBER 14, 1920 
J. W. Lastey, Jr.—Some Developments in Modern Geometry. 


Einstein’s results resolve the problem of understanding the laws 
of the universe into the problem of understanding geometry. It was 
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a contribution of Klein to see in group theory a logical classification 
of geometry. Classified from the viewpoint of groups of transform- 
ations, geometry falls into projective geometry, metric geometry, 
etc. Some investigations require a knowledge of a geometric figure 
only in a limited region; others require a knowledge of the figure as 
a whole. We are thus led to a sub-classification: differential and in- 
tegral geometry. Four kinds of geometry thus arise: the projective 
differential geometry of Halphen, Wilczynski and Green, the pro- 
jective integral (known as projective) geometry of Desargues, the 
metric differential (known as differential) geometry of Gauss, and 
the metric integral (known as geometry) geometry of Euclid. The 
developments in geometry to which this paper calls attention are those 
in the field of projective differential geometry. 


C. 8. Mancum—A Review of the Public Health Work in North Carol- 
ina. 


Progress in health work is indicated by a reduction in death rates. 
For the whole United States the death rate is 12.9 per thousand of 
population. In North Carolina it is 12.4. This is lower than the 
known death rate in any other of the old states from Maine to Texas. 

This record is all the more creditable when one considers the fact 
that North Carolina’s birth rate is the highest of all the states in the 
Union, and is steadily increasing. 

The State Board of Health, in conjunction with allied associations, 
has for years conducted a well organized and energetic campaign 
which has shown most encouraging results in a number of fields. 

In 1914 there were 8,390 cases of typhoid fever and 839 deaths. 

In the last twelve months there have been 2,750 cases with 275 
deaths. A reduction of two-thirds. 

Within the same period the death rate from diphtheria has been 
cut in half. In 1914: deaths 525. In 1920: deaths 242. 

The deaths from tuberculosis have decreased from 3,710 in 1914, 
to 3,005 in 1920. A gain of 705. 

The work of the Board may be classified under three heads: 

(1) Educational. Through the wide distribution of the ‘ Bulle- 
tin”’ and thousands of special pamphlets, public lectures and publicity 
campaigns; using the County as a unit. 

(2) Prophyiactic. Supervision of the care of expectant mothers 
and of infants; Intensive campaigris against preventable diseases, 
distribution free or at a nominal cost of vaccines and antitoxins, 
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supervision of public water supply, sewage and sanitation, and the 
making of water analyses and many other laboratory tests. 

(3) Directly Remedial. Free clinics for the treatment of venereal 
diseases; Medical inspection of the public school children followed 
by free dental clinics and the removal of diseased tonsils and adenoids. 

The Public Health Work is under the direction of a general staff, 
the State Laboratory of Hygiene and eight special bureaus. 

1. Laboratory of Hygiene: 

Supplies Vaccines, Antitoxins and Pasteur treatments; makes 
water analyses and Wasserman and other tests. 

2. Bureau of Vital Statistics: 

Collects information which insures the efficient direction of the 
work. 

3. Bureau of Tuberculosis: 

The State Sanatorium treats an average of 135 cases each year, 
examines and advises over 1000 others, and conducts intensive 
County Campaigns. 

4. Bureau of Medical Inspection of Schools: 

In the past two years 150,000 public school children have been 
examined; 25,587 have been given free dental treatment and 2500 
have had diseased tonsils or adenoids removed. 

5. Bureau of County Health Work; 

Forty counties have full time health officers and 22 have full 
time public health nurses. Within the past two years 40,000 insani- 
tary privies have been eliminated, principally in rural communities 
and in small towns. 

6. Bureau of Engineering and Inspection: 

For supervision of public water supply and sewage disposal. 

7. Bureau of Venereal Diseases: 

Sixty thousand persons have received treatment in the last 2 
years at the free clinics. 

Educational campaigns are being conducted in the counties by: 
(1) A physician who goes into the county to arrange dates and arouse 
interest. He is followed by: (2) The “educational truck” carrying 
a physician to lecture to the men, a woman to lecture to the women, 
a moving picture machine and a negro physician to lecture to the 
negroes. 

8. Bureau of Epidemiology: 

Conducts the fight against infectious diseases. In the last 2 
years 165,000 people have been given the free protective treatment 


against typhoid fever. 
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9. Bureau of Public Health Nursing and Infant Hygiene: 

In 2 years has given aid and instruction to 11,000 expectant or 
new mothers, who needed intelligent care for themselves and their 
babies, that they were unable to secure. 

The economic value of this work is tremendous when computed 
in terms of the economic value of a human life, which is about $3500.00, 
but the intangible values based upon better health, greater efficiency 
and longer life are beyond computation. 








JAMES JACOB WOLFE 
1875-1920 
PLATE 8 


The North Carolina Academy of Science has lost in Dr. Wolfe 
one of its most active, influential and useful members, and desires 
to put on record a sincere and affectionate appraisal of his character, 
his personality, his work and his service to the Academy, to Trinity 
College and to the State. 

He was born on September 14, 1875, at Sandy Run, Calhoun 
County, South Carolina, the son of John Archie Wolfe and Frederica 
A. (Geiger) Wolfe, was educated at Wofford College, and pursued 
graduate training at University of Chicago, and at Harvard, receiving 
the degree of Doctor of Philosophy from the latter University in 1904. 
He was at once elected Professor of Biology in Trinity College, and 
filled this position with marked ability and distinction as teacher, 
investigator and administrator until his death, after only a short 
illness, on the morning of the College Commencement Day, June 9, 
1920. 

On June 28, 1904, he was married to Cornelia Wilhelmina Lehr- 
mann, of Montclair, N. J., who survives him. There are no children. 

Dr. E. W. Gudger, for many years head of the Biological Depart- 
ment at the State College for Women, and now of the American 
Museum of Natural History, New York, writes as follows: 


“‘T knew Professor Wolfe for some twelve years, and for ten years 
of that time intimately. He was an unusual man in every way. 
Some years after we became friends, he came down to the U. 38. 
Fisheries laboratory at Beaufort to take up the study of certain 
marine algae, and it was my good fortune to introduce him to the 
life of a marine biological laboratory. From that time on our friend- 
ship grew and our intimacy was terminated only by his all too early 
death. 

“In his scientific work, Professor Wolfe was careful, painstaking, 
and thorough, testing every observation and phenomenon to the far- 
thest limit before committing his observations and conclusions to 
writing. In his work on the alternation of generations in one of 
the marine algae, his observations and results were at variance with 
those of previous workers. Here, instead of rushing into print with 
something startling, he patiently reviewed his work year after year 
until he was absolutely sure of his results. At the time of his death 
Professor Wolfe was engaged, with the assistance of Mr. Bert Cun- 
[110] 
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ningham, in an extensive and far-reaching investigation for the U. S. 
Bureau of Fisheries on our marine diatoms, and had he been spared 
to finish this it would have been the authoritative monograph on 
these plants in our waters. 

“‘As a teacher, Professor Wolfe was one of the most successful 
instructors in his subject in North Carolina. Under him the depart- 
ment of Biology in Trinity College grew steadily in numbers of stu- 
dents and in influence, and at the time of his death he had plans on 
foot for a very great enlargement and development of his depart- 
ment. 

“In the North Carolina Academy of Science, Professor Wolfe 
was one of the most influential and valuable members. Never ab- 
sent from a meeting, he could always be counted on for any needed 
work. During my eleven years’ incumbency as Secretary I called 
on him scores of times for advice and help, and it was always his 
pleasure, and, as he put it, his ‘privilege,’ to serve the Academy. 
This ready devotion of his was appreciated by all the members, and 
was signalized in 1914 by his unanimous election to the office of 
President. 

“Professor Wolfe’s life was as square and straightforward and 
honest as was his scientific work. I who knew him intimately knew 
him always four-square to the world. Generous and whole-souled 
himself, he always looked for these qualities in others. He was one 
of the most delightful hosts I have ever known, and no one ever 
visited him and Mrs. Wolfe in their delightful home at Trinity Col- 
lege without bringing away recollections of the very finest hospitality. 
He was a man of the most genial and lovable personality. 

“Of what Professor Wolfe’s death has meant to me personally it 
is hard for me to speak. For more than ten years I have had in him 
an intimate friend on whom I could rely to the limit, and his going 
has made the world much poorer for me.” 


This impression of fine-souled solidity of character was shared 
by all who knew him. A co-worker with Dr. Wolfe along certain 
lines, who saw him often and was able to judge him fairly, is Dr. W. 
C. Coker, head of the Department of Botany in the University of 
North Carolina, who bears this testimony: 


““T have been asked to give my impression of Dr. Wolfe as a 
man, as an investigator and as a member of the North Carolina 
Academy of Science. 

“Tt is significant that as I recall him as a man and as a friend 
my thoughts have no element of uncertainty or complexity, but rest 
quietly as though carried on a tranquil stream. Wolfe was a simple 
man, as all good men are, or rather one might say the impression 
was that of simplicity, and always the same. It could not be other- 
wise with one who so fully combined the few great and essential 
qualities of goodness, to which little need be added, and without 
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which all additions or embellishments are as naught. A big-hearted 
humanity, transparent honesty, quiet and sustained industry—these 
are the immortal three; but let us also add the salt that never loses 
its savor, the disposition to enjoy life and to get some fun out of 
it. It is needless to add that he did not know the meaning of the 
word vanity, as he had no trace of it in himself. While I was at 
Johns Hopkins one of the strongest and best young professors in that 
University died. Dr. Brooks, our great teacher of Biology, who 
loved this man deeply, said to me: ‘He was as simple as a child,’ 
as summing up all that was best in his friend. These words return 
to me as I think of Wolfe. Such is the simplicity of serenity and 
harmony, the absence of a jarring note. 

“Men of this type, and they are not so numerous, remind us of 
natural phenomena. They are like the pine woods in winter—-un- 
shaken and sustaining in their perennial verdure. When others 
change, their colors do not fade. They are like the hills, from whence 
cometh our help. There was no uncertainty about Wolfe and no 
futility. He was radiant with humanity. There was a glow about 
his friendship and his sympathy that did not admit of question. 
He was not a casual benefactor, but was full of a sustained gener- 
osity. Those who were with him daily in his community will testify 
to his work as a member of the Board of Directors of Watts Hos- 
pital and of his personal service in cases of sickness and distress. 
He was willing to give himself, and not merely his means, a most 
rare and excellent thing in a man. 

“As a student and investigator, Wolfe was intelligent and faith- 
ful. His mind was intensely interested in ideas as well as facts, 
and he was constantly thinking. I always looked forward to his 
visits with interest. With his full share of jovial conversation, we 
were never long together before he started a serious discussion of 
some interesting biological problem of the day. He liked to talk 
about evolution and heredity, their new problems and phases. This 
interest was reflected in his choice of a subject for his presidential 
address before the North Carolina Academy of Science at its 14th 
annual meeting at Wake Forest (see this JouRNAL, 31: 12. 1915). 
He was not dogmatic and could change with the times. When a 
cherished position was undercut by new discoveries he could step 
off at the right moment. 

““Among American biologists his position was more than respect 
able. He stood high as a producer of sound and timely work. He 
was not wordy, never published for bulk, and was not anxious to 
appear prolific. His papers were of the kind that required hard 
and patient labor, and he kept right on until he got the results. His 
training at Harvard under Farlow and Thaxter gave him a clear 
conception of what is true scholarship and he never for a moment 
lowered his standards. True to the best traditions of his profession, 
he did not loaf his summers away under the plausible pretense of a 
needed rest, but spent most of them in hard work at the Marine 
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Biological Laboratory at Woods Hole, Massachusetts (1901-1906), 
and at Beaufort, North Carolina, in the laboratory of the U. 8. Bu- 
reau of Fisheries (1909-1916). There he collected and prepared the 
material for his excellent papers on the biology and reproduction 
of the seaweeds that brought him his greatest reputation. His work 
on the algae Nemalion (Annals of Botany 18: 607. 1904) and Padina 
(see this JouRNAL 34: 78. 1918) would alone place him as an investi 
gator of fine abilities. Recently he had been engaged in investiga- 
tions on the plankton of Chesapeake Bay for the U. S. Fish Com- 
mission, a considerable part of this work having been completed at 
the time of his death. In recognition of the importance of this work 
the Elisha Mitchell Scientific Society invited him to give an address 
on the subject at its meeting of January 13, 1920. (For abstract 
see this JoURNAL 36: 3, 1920.) 

““Wolfe was elected to membership in the North Carolina Acad- 
emy of Science at its 6th Annual Meeting in 1907 and was an active 
and enthusiastic member during the whole of its subsequent record. 
So far as I recall, he never missed a meeting and he nearly always 
presented a paper—and a good one. As a member of the Executive 
Committee at various times, as Vice-President (1908-1909) and as 
President (1914-1915) he gave freely of his time and judgment. In 
his death the Society has sustained a heavy and irremediable loss. 
We shall miss him as a friend and as a strong support.”’ 

“Below is a list of the published papers and addresses of Dr. 
Wolfe so far as I have been able to find them: 


Cytological Studies in Nemalion. Annals of Botany 18: 607-630, pls. 40-41, with 
1 text fig. 1904. 

The Cause of Pellagra: a Preliminary Report. Paper presented before the 9th 
Annual Meeting of the N. C. Academy of Science. Abstract in Journ. E. M. 
Scientific Soc. 24: 53. 1910. 

Alternation of Generations in Padina. Paper read before the 12th Annual Meeting 
of the N. C. Academy of Science. Abstract in Journ. E. M. Scientific Soc. 
29:8. 1913. 

The Locust Tree Carpenter Moth, a Formidable Parasite of the Oak. Paper read 
at the 13th Annual Meeting of the N. C. Academy of Science. Abstract in 
Journ. E. M. Sci. Soc. 30: 65. 1914. 

An Outline of Modern Work Bearing on the Theory of Descent. Presidential address 
before the N. C. Academy of Science. In full in Journ. E. M. Sci. Soc. 31: 
12-26. 1915. 

Alternation and Parthenogenesis in Padina. Paper read at 15th Annual Meeting 
of the N. C. Academy of Science. Abstract in Journ. E. M. Sci. Soc. 32: 51. 
1916. 

Some Methods and Results of a Plankton Investigation of Chesapeake Bay. With 
Bert Cunningham. Paper read at the 17th Annual Meeting of the N. C. Acad- 
emy of Science. Abstract in Journ. E. M. Sci. Soc. 34: 70. 1918. 

Alternation and Parthenogenesis in Padina. In full in Journ. E. M. § i. Soc. 34: 
78-109, pl. 1. 1918. (Contribution from the Laboratory of the Bureau of 
Fisheries, Beaufort, N. C. This paper, in somewhat shortened form, was read 
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before a joint session of the Botanical Society of America and the Botanical 

Section of the A. A. A. S. at their 1918 meeting in Pittsburgh.) 

New and Little-Known Diatoms from Beaufort, N. C. Paper read before 18th An- 
nual Meeting of the N. C. Academy of Science. By title in Journ. E. M. Sci. 
Soc. 36:11. 1919. 

The Plankton of Chesapeake Bay. Invitation address before the Elisha Mitchell 
Scientific Society, January 13, 1920. Abstract in Journ. E. M. Sci. Soc. 36: 
3. 1920.” 

His younger colleague in the Biological department of Trinity 
College, Professor Bert Cunningham, is able because of an intimate 
acquaintance of several years, to render an opinion based upon the 
sure ground of daily intercourse, and a consequent thorough knowl- 
edge of Dr. Wolfe’s character as a man, a scholar and a gentleman. 


“He was a perfectly frank, straightforward man, always avoiding, 
if possible, the hurting of another; kind, patient, considering the 
other man more than himself, and never in any way seeking retalia- 
tion for wrongs done him; interested in civic welfare, and especially 
devoted to the relief of suffering. 

“As a teacher, he was exceptionally well-grounded by knowledge 
much broader than his field; accurate and exacting in the classroom 
and laboratory; a leader and stimulator of thought on the part of 
his students; a personal friend and adviser to them. 

“As an investigator he was exceedingly accurate and painstaking, 
endeavoring to get the ‘last word’ of a subject before laying it down; 
keen in seeing methods for the attack of problems and in recognizing 
the relations of a problem to the whole problem of life; and excep- 
tionally careful in his writing that there might be no ambiguity. 

“‘T am incompetent to write a eulogy for thissplendid man. Words 
fail when I try to express my appreciation. To have lived with him 
and worked with him has been a great opportunity that I shall ever 
appreciate. To be without his judgment, guidance and friendly 
counsel is an irreparable loss.”’ 

His fellow-members of the Academy of Science, recognizing the 
justice and truth of the testimony quoted, desire to express their 
concurrence with it, and to render respectful homage to the fine 
qualities of mind and heart possessed by Dr. Wolfe, together with a 
keen and sorrowful regret that his useful life should have been so 
untimely cut off. 


Integer vitae scelerisque purus 

Non eget Mauris jaculis neque arcu 

Nec venenatis gravida sagittis, 
Fusce, pharetra. 


W. H. Pecram, 
R. U. Witson, 
A. H. PaTrerson, 
Committee. 








THE CHEMICAL BEHAVIOR OF ZIRCONIUM 
By F. P. VENABLE 


Any discussion of the chemical relations and behavior of an ele- 
ment forms necessarily an unfinished chapter in the present state of 
knowledge. This is particularly true of zirconium, which has been 
so imperfectly studied, where complications are many and their 
unraveling presents unusual difficulties. It is only by the applica- 
tion of the most modern chemical and physical methods that a solu- 
tion can be hoped for; hence it is not strange that many of the earlier 
observations were faulty and misleading, and that only partial knowl- 
edge has been attained as yet. 

Since there is no positive evidence that the valence of zirconium 
is ever other than four, there is at least a helpful simplicity in this 
regard. In the ionization of its compounds two varieties of ions are 
definitely known, namely, the quadrivalent zirconium Zr and the bi- 
valent zirconium monoxide ZrO, which has no independent existence. 
It has been reported that the sesquioxide ion (also bivalent), Zr203, has 
been found under certain conditions, but this has been brought into 
question by later work. Recently it has been suggested that both 
the quadrivalent elementary ion and the bivalent zirconyl ion may 
be present in the same compound. While this is not impossible, it 
does not appear to be the only explanation of the results obtained. 
The complex ions have been found by various investigators to migrate 
with the negative stream as well as with the positive. This, of 
course, is to be expected in true chemical compounds where one is 
dealing with an amphoteric element. Sometimes it is doubtless to 
be attributed to the colloidal nature of the product under examina- 
tion. 

Zirconium forms binary compounds with a number of the ele- 
ments. The evidence is against the existence of a hydride ZrHg. 
The hydride reported as ZrHz may contain only absorbed hydrogen. 
This hydrogen is lost at a higher temperature. Nitrogen combines 
with the heated element, forming various compounds. This nitrogen 
is also driven off below 1000°. Compounds with the halogens are 
stable up to high temperatures and the oxide is dissociated only at 
the temperature reached in an electric furnace. 

The oxide ZrOz forms at least two hydroxides. The normal hy- 
droxide, or zirconium hydroxide Zr(OH),, is easily hydrolyzed in the 
[115] 
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presence of water. When water is excluded normal zirconium salts 
can be formed from it. When hydrolyzed, zirconyl hydroxide ZrO 
(OH): is formed. This hydroxide is amphoteric, behaving as a base 
towards strong acids and as an acid towards strong bases. It shows 
little tendency to form definite compounds with weak acids or bases. 
As a base it gives zirconyl salts, and these may be hydrolyzed into 
basic zirconyl salts. As an acid, called zirconic acid H2ZrOs, it forms 
zirconates, chiefly with the alkalies and alkaline earths. These are 
very slightly soluble in water and are decomposed by mineral acids. 

Zirconium shows many and close analogies to the other elements 
in the fourth group, both as to the compounds formed and their 
chemical behavior. This analogy is especially close in the cases of 
titanium and tin when they are quadrivalent. In limitation of val- 
ence it is more like carbon and silicon. Its occurrence as the dioxide 
is also characteristic of the group. The ease of hydrolysis and the 
amphoteric character of the hydroxide are also group characteristics. 

The outstanding characteristics of the compounds in which tetra- 
valent zirconium is directly united with an acid radical is their marked 
tendency to react with water. Ignorance of this or failure to consider 
it has led to many mistakes on the part of earlier investigators. 
Older statements represent such salts as the tetrachloride, the sul- 
phate, the fluoride, and others as crystallizing unchanged from aqueous 
solutions, but later investigators have shown that none of these 
salts can exist in water solutions and most of them are unstable in 
the presence of the slightest moisture. 

Hydrolysis takes place not merely with readiness, the water pro- 
duced in a gas burner hydrolyzing normal zirconium sulphate which 
is being heated by it, but also to a far-reaching extent. The velocity 
of the reaction and the extent depend upon the dilution, the tempera- 
ture, and the time. The content of such a solution then is determined 
by its previous history. The hydrolysis is progressive and the acid 
radical may be gradually liberated until very little is. left in combina- 
tion, the small remaining portion being held probably by adsorption. 
In the case of the chloride, for instance, the amount of chlorine left 
has been found to be about 3 p.c. of the amount originally present, 
and this is no longer precipitated by silver nitrate unless first treated 
with nitric acid. When dialyzed this chlorine is found with the 
colloidal hydroxide in the hydrogel. This hydrogel consists in the 
main of zirconyl hydroxide. Experiments with the sulphate yield 
similar results. The normal hydroxide is unstable in the presence of 
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water, losing one molecule of water and changing to zircony] hydroxide. 
It is more easily soluble in acids than zirconyl hydroxide. At various 
stages in the hydrolysis the addition of ammonium hydroxide will 
give precipitates of different composition. These have been con- 
sidered by some as new hydroxides, but there is little proof that they 
are not mere mixtures. It has been suggested that there are two 
hydroxides with the formula ZrO(OH):, ordinary zirconyl hydroxide, 
which is amphoteric, and a metazirconic acid. No salts of the latter 
are definitely known and its existence has been disputed. 

While in all cases the hydrolysis is progressive, it is almost certain 
that all the molecules do not react with water at the same time, and 
hence at any one time various stages of hydrolysis may be present 
in a solution. It is common, however, for one of the stages to pre- 
ponderate. It may therefore be possible to observe definite steps in 
the progression when there are formed basic zirconyl compounds 
which either separate by precipitation because of their insolubility 
or by crystallizing with molecules of water, forming difficultly-sol- 
uble salts, or otherwise afford indications of their presence through 
physical tests such as electrical conductivity, thermo-chemical data, 
cryoscopic determinations, etc. One of the most frequently occuring 
of these basic compounds is Zr.0;C]., known as Endemann’s chloride. 
Its analogues are Zr.0;.8O,, Zr,O;(NOs)., Zr:O0;(SCN)., and others. 
These have always been obtained in the hydrated condition, and it 
has been observed that the last portion of the water is removed with 
considerably greater difficulty. This fact, combined with that of 
leaving the colloidal hydroxide on dialysis, leads to the suggestion 
that the formulas be written ZrO(OH)..ZrOC1., ZrO(OH)..ZrOSO,, 
etc. These indicate the degree and order of the hydrolysis. Thus 
the steps are ZrCl,+H.O=ZrOCl.+2HCl; 2ZrOCl.+H.0= ZrO 
(OH)..ZrOCl.+2HCIl. In the first stage all of the tetrachloride is 
hydrolyzed. In the second, one-half of the zirconyl chloride is hy- 
drolyzed and the colloidal hydroxide formed either combines chemi- 
cally with the zirconyl chloride or forms an adsorption compound 
with it. It is difficult in this and a number of similar cases to con- 
ceive of these substances where the composition is definite and the 
conditions of formation are accurately known as other than definite 
chemical compounds. Thus at a temperature of 39.5° between the 
dilutions 1: 4 and 1: 120 the sulphate Zr(SO,). is hydrolyzed with 
the production of a crystalline substance having the composition 
4ZrO..380,4.14H,.O, which may also be written ZrO(OH),..3ZrO. 
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SO,.13H.0. This indicates a hydrolysis in the second stage of one 
out of four molecules of ZrO.SO,. The velocity of this reaction 
diminishes with decreasing temperature, and it has been found that 
only 67 p.c. of the sulphate originally used go to the formation of 
this product. The condition of the remainder in this case is unknown. 
The crystalline basic sulphate just mentioned and other compounds 
of like character show partly colloidal properties and have therefore 
been classed by Hauser as half-colloids. 

Again, the existence of an equilibrium reached in the hydrolysis 
is indicated sometimes in measuring conductivity changes. Thus 
in the case of the hydrolysis of a one-fourth normal solution of ZrOC 1). 
8H.O at 18° the change for the first sixty minutes is at an average 
rate of 67 x 10—* ohms per ce. per minute. For the next 168 hours 
it averages only 0.014x10—* ohms per minute, indicating the slow 
breaking down of a more stable compound or the retarding effect of 
the liberated acid. This retarding effect of free acid is well known. 
It can be inhibitory or even cause a reversal of the reaction. Thus 
the addition of sulphuric acid to a partially hydrolyzed zircony] sul- 
phate solution when it reaches a certain concentration will bring about 
the separation as crystals of the original zirconyl sulphate. Normal 
zirconium sulphate crystallizes unhydrolyzed from sulphuric acid 
containing only a few per cent of water. This inhibitory and reversal 
effect is produced also by the presence of the salts of strong bases 
like the alkalies. Anhydrous zirconium fluoride, for instance, is very 
slowly and difficultly soluble in water. In solution it is hydrolyzed, 
ZrF¥,.= ZrOF..H.F:.3H.O. This recrystallizes from water unchanged. 
If considerably diluted, an amorphous basic zircony! fluoride is pre- 
cipitated. This formation of an acid salt with the liberated acid has 
been noticed in a number of cases. If the water present is in small 
amount, the hydrolysis is checked. If a salt of a strong base is added 
(usually in excess) there is formed a double salt or complex which 
does not hydrolyze. With potassium fluoride three complexes are 
formed. First, we have KF.ZrF,.H.O, which can be formed only in 
the presence of a large excess of zirconium fluoride and is decomposed 
on re-solution in water. Jt should probably be written KF.ZrOF;. 
H.F., lacking enough potassium fluoride to inhibit hydrolysis when 
much water is added. The second salt, 2KF.ZrF,, crystallizes with- 
out water of crystallization. It is very stable, giving off hydrofluoric 
acid only at a red heat, and can be repeatedly recrystallized from 
water. It is regarded as a salt of fluozirconic acid and, under that 
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supposition, its formula may be written K.ZrF,. It is formed when 
the potassium fluoride and zirconium fluoride are mixed in equivalent 
proportions. 

Zirconium sulphate also affords a very instructive example of 
hydrolysis. -So complicated are the different directions which this 
hydrolysis takes and so varied are the products formed that it has 
been the subject of skilled investigation for the past two decades, 
and many mistakes have been made from the earliest time up to the 
present. Some of the problems involved still lack a satisfactory 
solution. The normal sulphate was long supposed to exist in two 
crystalline forms—the anhydrous, Zr(SO,)., and the tetrahydrated, 
Zr(SO,).4H.O. The first crystallized from concentrated sulphuric 
acid and its formula is correctly given. The second crystallized from 
aqueous solutions, presumably without change. It has been shown 
since that the latter is really an hydrolysis product. The hydrolysis 
proceeds as follows: Zr(SO,):.4H.0=Zr(SO,):+H:0+3H.0=ZrOSQ,. 
H.SO,.3H.0O. Of course, such hydrolysis would not be revealed by 
analysis. A solution of this acid compound reacts with certain 
reagents in a manner different from a freshly-prepared solution of 
Zr(SO,): and which is only slightly hydrolyzed. If sulphuric acid is 
added to this fresh solution of zirconium sulphate the same reactions 
are shown. The mere presence of free acid might serve as an explana- 
tion without the assumption of an acid compound but would leave 
the inhibitory effect upon hydrolysis unexplained. Observations 
based on physical methods also corroborate the view that an acid 
compound is present. There seems to be no inherent obstacle to 


H 
so, 


writing this formula as a hydrogen zirconyl sulphate, Zr0€80. 
af 


Similar acid complexes are given with the nitrate, perchlorate, and 
compounds with certain organic acids. 

One of the other possible series of hydrolytic changes has also 
been traced analytically. Zr(SO,),+H.O=ZrO(SO,).H:.. 2ZrO(SO,), 
H.+H,.0=Zr.0;(SO,):H:+H.SO,. Electrolytic dissociation yields 
respectively the anions ZrO(SO,),. and Zr.0;(SO,):. These compounds 
occur in solution along with strongly hydrolyzed basic zirconyl 
products, as is evidenced by the composition of the precipitates ob- 
tained from these solutions on the addition of alcohol. Such preci- 
pitates are usually poorly defined and seemingly amorphous. It 
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has been found possible, however, to obtain by other means a well- 
defined, crystalline product whose composition is represented by the 
formula 8ZrO..5SO;.14H.O, and a potassium compound, 4ZrQ:. 
5S0;.K.0. The following additional scheme of hydrolysis has been 
proposed: 
4Zr(SO,)2 + 8H,O = Zrm(SO.)sH, + 2H:SO, 
Zr4(SO,)¢. (OH).. Hy + 2H:O = Zr4(SO,)s. (OH)s. H: + 2H:SO, 
Zr4(SO,)s. (OH).. H: + 2H,0 = Zr4(SO,)s(OH)10 + 2H,SO, 
Zr,(SO,)2(OH) 1 
2Zr4(SO,)s(OH)10 + 2H,O0 = SO, + H,SO, 
Zr, (SO,)2(OH) 1 
The compounds Zr,(SO,),.(OH);.H,.10H,O and 4H,O have been ob- 
tained as crystals, and also the compounds Zr,(SO,),(OH),. and 
(Zr,(SO,).(OH),;).S0,.8H.0, but the compound Zr,(SO,);(OH):.H; 
only in the form of an alkali salt. In preparing these the colloid is 
removed by dialysis and these half-colloids crystallized from the 
concentrated solutions. 
The complex and varying products obtained by mixing a solution 
of zirconyl sulphate with one of potassium sulphate have long been a 
puzzle. In part, at least, mixtures of hydrolyzed substances are 
formed. Recently it has been shown that if the mixed solutions are 
concentrated over sulphuric acid definite compounds crystallize. 
These show very well the influence of such a salt as potassium sul- 
phate upon a progressing: hydrolysis. When potassium sulphate is 
used micro-crystalline needles with the composition K,Zr,(OH), 
(SO,);.8H.O are obtained. In a solution strongly acid with sulphuric 
acid the first crystals formed are K,Zr(SO,),; in weakly acid solutions 
the composition is that of potassium-zirconium hydroxysulphate of 
varying composition. These products hydrolyze on being treated 
with water. If boiled with water, they become opalescent with 
colloidal zirconium hydroxide. Following the crystallizations in 
detail, the above-mentioned potassium-zirconium hydroxysulphate 
K,Zr,(OH),(SO,);.8H:O forms a crystalline crust of needles. A 
second crop of prismatic crystals is formed and this has the composi- 
tion K,Zr(SO,).5H.O. The first crystals in hydrolyzing increase 
the free acid and bring about an equilibrium. The formation of the 
second then begins and decreases the amount of free acid. The reac- 
tion is thereupon reversed and the hydroxysulphate crystals form 
once more. , 
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In the preparation of certain compounds by precipitation methods 
it has been found that the precipitate forms sometimes only after a 
considerable lapse of time or upon heating the solution. This is 
especially the case where weak acids, such as the organic acids, are 
concerned. The compounds thus formed are found to be more or 
less highly basic zirconyl salts or mixtures of such. It seems reason- 
able to infer that the acid radical of the precipitant used formed only 
soluble compounds with the less hydrolyzed salts and insoluble ones 
with the more basic. It is possible also that in some cases these are 
not true chemical compounds but adsorption compounds in which 
the acid radical has been absorbed by the colloidal hydroxide. Some 
of these products are distinctly gelatinous and can be washed and 
filtered with difficulty. On the other hand, some are granular and 
some distinctly crystalline. The hypothesis of colloidal compounds 
is especially probable wherever the acid radical can be practically 
removed or greatly reduced in amount by repeated washings of the 
precipitate, as is true with iodic acid and some organic acids. When, 
however, analysis reveals the same basic compound as being formed 
under varied conditions of dilution, etc., as is the case with the basic 
chromate, it may fairly be assumed that a definite chemical compound 
has been formed. 

There has been little system in the assignment of formulas to the 
basic zirconyl compounds. Some have written them simply in the 
ratio of the zirconia to the acid anhydride as 2ZrO;.SO;. Others 
report this basic zirconyl sulphate as ZrO,.ZrOSO,. Perhaps the 
most common formula is Zr,0;.SO,. Such formulas fail to make 
clear the known facts. These substances are often gelatinous and, 
when hydrolysis is far advanced, the solutions become opalescent. 
On dialyzing the solutions leave zirconyl hydroxide as a hydrogel. 
Even the crystalline basic salts dialyze with difficulty and show partly 
colloidal properties. They have been called half-colloids. Elec- 
trolytic dissociation shows often a migration of the zirconyl radical 
as an anion or a partition of the zirconium between the anions and 
cations. It is well known that the migration of a colloid is largely 
influenced by the medium. Furthermore, there is practically always 
water of hydration or crystallization present. Considering these 
facts, it is suggested that the most suitable formula for these basie 
salts would have to include the zirconyl hydroxide. Thus ZrQ,. 
ZrOSO, becomes ZrO(OH);.ZrOSO, and Zr.0;Cl. becomes ZrO(OH)),. 
ZrOCl.. This reveals at a glance the stepwise formation of the 
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colloid and the liberation of the acid, e. g., ZrCl.+H.O=ZrOCl,+ 
2HCl; 2ZrOCl.+2H.0=ZrO(OH)..ZrOCl.+2HCl. Where several 
molecules of ZrOCl, are hydrolyzed at one step more complex prod- 
ucts will result. This method of writing the formulas has therefore 
been adopted throughout this text wherever accurate knowledge of 
the composition of the substance was available. 

The tetrahalides of zirconium, especially the tetrachloride, form 
a number of substitution compounds with organic substances. In 
these all or half of the chlorine may be substituted. Thus acetic 
acid and its homologues of the aliphatic series give compounds Zr 
(C.H;0,.),, or in general, ZrR,, whereas benzoic acid and its homol- 
ogues give ZrCl,(C.H;.CO.). or ZrCl.R:. With the esters, ketones, 
and aldehydes addition compounds are formed. Thus for the ben- 
zoic ethyl ester compound the formula is ZrCl.(C.H;.CO..C.Hs):. 
Similar direct addition compounds are formed between ZrCl, and the 
amines, the pyridin bases, etc. The tetrachloride has been suggested 
as a catalyzing agent in organic synthesis by Fridel and Crafts. 
Cuapet Hutt, N. C. 








A PURE CULTURE METHOD FOR DIATOMS* 


By Bert CuNNINGHAM 
PLATE 9 


At the suggestion of Dr. G. M. Smith of the Botany Department 
of the University of Wisconsin the writer undertook the pure culture 
of Algae. Among others, the Diatoms proved most abundant, and 
therefore they were selected as the subject of further work. 

Beyerinck (1890) seems to have been the first to apply the idea 
of Koch (1882), i. e., the use of a solid media to the culture of Algae. 
He succeeded in securing a culture of a protoccoid in a mixture of 
gelatine and sterile pond water. Miquel (1892) was the first to 
secure a Diatom in pure culture. He made an artificial nutrient 
with sterile sea water and inoculated it with a couple of drops of 
plankton material and then started cultures by fractional subdivision. 
In 1900 Allen and Nelson used the same method but with a variation 
of nutrient. West (1916) thought the method of Allen and Nelson 
to be good but suggested that the materials should be poured into 
Petrie dishes and, after a few days, the colonies should be pipetted 
out. Richter (1903-11) secured Nitzschia palea and Navicula minus- 
cula by the use of synthetic agar plates. His technique will be dis- 
cussed later. Pringsheim (1912-13) used the agar method for grow- 
ing and separating of Oscillaria and Nostoc. He mentioned the 
occurrence of Diatoms but apparently did not follow them up. 

Returning now to the technique of Richter. This is given in his 
Zur Physiologie der Diatomeen, published in 1909. In 1906 he started 
a culture of Diatoms with Fucus serratus and placed them in an 
atmosphere of hydrogen-sulfid. This reagent killed the bacteria but 
seemed to have no serious effect upon the Diatoms. This had been 
previously shown by Molisch. The Diatoms secured in this man- 
ner were colorless and identified as Nitzschia putrida Benecke. Later, 
in 1906, he secured pure cultures by dipping a tube in raw cultures, 
holding it for a minute and then dipping it into sterile sea water. 
The cultures secured in this way were placed on agar plates. At 
this time he used also another method. A small piece of agar was 
suspended in sterile sea water which had been inoculated with a few 
drops of plankton material. In the course of a few days the diatoms 
had reached the agar and attached themselves to it. Practically 


* Presented at the Botany Seminar., Univ. Wis., Feb. 1920. 
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pure cultures were thus secured. These colonies also were trans- 
planted to Petrie dishes. 

Such methods might serve well where the great majority of the 
Diatoms are of one species and where there is no great contamination 
of other forms, but would hardly be successful when used with the 
ordinary fresh water plankton. The method which we propose here 
is based upon these previous methods but has a number of variations. 
In the first place we used artificial media. It was made after the 
formula suggested by Moore (as given by Kiister) for the culture of 
Algae, as follows: 


SE ee ee eee .5 gr. 
Dipotassium Phosphate... .... 2.2... csccececes .2 gr. 
SN 555 Hid oca cose edtcrebeonanewes .1 gr. 
I a citnid adic raddesnoe wake mae .2 gr. 
PEI sno st4 nace ase cadawnlmeaae eas trace 
gE RC Ren er err ere or 1000 cc. 


(Special low conductivity) 

This differs from the formulae usually given for Diatoms in that 
it contains no added Silicon compound. Chemical analysis of our 
agar, however, showed Silicon to be present and an examination of 
the agar filtered through cotton showed the presence of some marine 
Diatom shells. A 2% solution was now made up with this nutrient 
and washed agar. The material was sterilized in test tubes and 
retained in them until needed. It was then melted and poured into 
Petrie dishes. When it had cooled somewhat, but not hardened, a 
drop of pond water was placed on it and washed around. The plate 
was then hardened and was turned up-side-down upon the cover and 
placed under a bell jar in the green house. After from three to four 
weeks, there were colonies of various organisms, large enough to be 
spaded out. This was accomplished by the use of a platinum needle. 
The colony thus dissected out was examined under the microscope 
and if not too badly contaminated, it was stirred up in sterile water 
and replated on new agar plates. These plates were likewise placed 
under culture conditions and in a few weeks had well formed colonies. 
In case all the colonies were not of the same species, colonies were 
dissected out and replated. Thus far this second plating in all our 
cases, has given us pure cultures. In this manner we have secured 
four species of Diatoms.* 

*In this manner we secured also a Blue Green, a unicellular Green and Scenedesmus, 
the latter of which has beer thoroughly worked out by the pure culture method » Ag ty i 


Smith (1916). The four species of diatoms thus secured have been identified by 
Wolfe as 
Navicula atomus Naeg. 
Navicula minuscu:a Grun 
Nitzschia amphiorys (Ehr.) Grun. 
Nitzschia palea Wm. Smith. 
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Diatoms, as well as bacteria, have, in some cases, well defined 
contour of colony. Each of the species we have cultured shows a 
decided difference. The first type is that of a spreading form. It 
soon comes to cover the entire plate with a film of individuals. A 
plate of this form is shown in fig. 1. A colony of this type is easy to 
secure since one has but to dip down between the colonies in an old 
plate and make cultures from this ‘‘dip.”” Another form of colony 
is shown in fig. 2. Here we find the colony margin to be restricted 
and the form more or less radiate, with the organisms rather evenly 
distributed -over the area. A third form of colony is somewhat 
similar to the latter, but differs in that the central area is much more 
thickly settled than the margin. This thickened area occurs before 
the gradual spread as is easily seen from fig. 3. Perhaps the more 
characteristic form ‘is that assumed by the last type which we call 
the sheaf type. Fig. 4 is of this type. 

We are satisfied that we have not in any degree studied all the 
forms that may be cultured in this manner, since a number of forms 
were found in the first plates which we did not have time to follow 
up, and further, our original pond water did not contain a great 
number of forms. 

Diatoms cultured in this manner are easily cleaned and prepared 
for examination. The various colonies are spaded out, placed in a 
test tube and the agar dissolved in boiling water. The solution is 
centrifuged with a small centrifuge and the precipitate is washed 
several times with hot water, the centrifuge being used each time 
for concentration. After all the agar has been removed the Diatoms 
may be either burned upon the cover glass or cleaned with sulfuric 
acid and bichromate. After thorough washing they are kept in 50% 
alcohol. 

The pure culture methods open up several fields of work. First, 
the physiology of a species may be studied as was done by Richter. 
Second, the classification of the groups may be studied. We think 
this last point one of great interest. It is fairly well known that 
species have been made upon the description of a single valve. By 
this method, if the species will grow on agar, both shells would be 
available for study and any differences could be noted. Rare forms 
may be secured. Again, there is probably great variation among 
the Diatoms, as elsewhere, and probably the majority of these variants 
would show up in these cultures, thus species could be minimized. 
If there should be any doubt as to the common ancestry of all the 
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species on a plate, the Barber pipette could be used to isolate a single 
specimen as the progenitor. 

While we do not believe that this method will be available for all 
species of Diatoms, yet we feel sure that if it is applied to the forms 
which will grow upon agar, a number of interesting results will follow. 

DuruHaM, N.C. 


EXPLANATION OF PLATE 9. 


Fig. 1. Photograph of an agar plate of Nitzschia amphiorys. Reduced one-half. 

Fig. 2. Photograph of a portion of an agar plate of Navicula atomus. X20. 

Fic. 3. Photograph of a portion of a colony on an agar plate of Navicula minus- 
cula. X50. 

Fic. 4. Photograph of a portion of an agar plate of Nitzschia palea X20. 
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THE OCCURRENCE OF UNLIKE ENDS OF THE CELLS OF 
A SINGLE FILAMENT OF SPIROGYRA 


By Bert CuNNINGHAM 
PLATE 10 


Wolle in his Fresh Water Algae of the United States first divides 
the genus Spirogyra into two groups, based upon the condition of 
the ends of the cells. In case they are replicate as represented in 
figure 5 they are placed in one group, while if they are plane as in- 
dicated in figure 6 they are placed in the other. DeToni! makes the 
same distinction. West? also uses this character as a means of classifi- 
cation, but adds concerning the former ‘‘it (i. e., the replicate ends) 
is a character which is constant for the species for which it is found, 
although the ingrowths are not necessarily present at the extremity 
of every cell in the filament.” 

Since there are no specific cases cited by West, and since the 
occurrence is not described by Wolle or DeToni, and since the writer 
has found such a phenomenon occurring, it was thought to be worth 
noting. 

The material was collected in the spring of 1917 in an intermittent 
pool along with considerable Vaucheria. The species may be de- 
scribed as follows: 

Cell membrane replicate at the ends in at least half of the cases 
examined; chlorophyll band single, usually about four turns; con- 
jugation scalariform; vegetative cell length about 200 mu, width 
about 25 mu; zygote cell length about 175 mu, width about 40 mu; 
zygote somewhat spindle-shaped; length 70 mu, width about 35 mu. 
This follows so closely the description for S. spreeiana Rahb., that 
the writer places it in this species. 

The accompanying figures illustrate more clearly than words 
the phenomenon. Figure 1 is a diagrammatic drawing (in which no 
effort has been made to represent the shape of the cell or zygote) 
of a pair of conjugating filaments. Each cell is indicated as it 
occurred in the filament. Those marked with double arrows -are 
replicate while the others are plane. Those in which we were unable to 
determine the nature of the end we have indicated by?. Cells preparing 
to conjugate are indicated bya P. Figure 2 is a diagrammatic drawing 


1 Sviloge Algarum. 
? British Fresh Water Algae. (1904). 
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of another pair of conjugating filaments, in which the points are in- 
dicated as in figure 1. Figure 3 is a microphotograph of the pair 
of filaments diagrammed in figure 1. This isa water mount. Figure 
4 is a microphotograph showing the differences between the ends of 
the cells. 

The phenomenon occurs freely in the collected material and 
seems to be natural. The writer has made no attempt at explanation 
of the cause. However, efforts were made to germinate the spores 
formed but they were unsuccessful. The failure to germinate was 
most probably due to laboratory conditions. 


DuruaM, N. C. 
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SOME MARINE MOLLUSCAN SHELLS OF BEAUFORT AND 
VICINITY 


By Artuur P. Jacor 
PuaTEs 11-13. 


While at Beaufort, N. C., during the summers of 1915 and 1916, 
the writer took the opportunity to collect what marine molluscan 
shells were procurable by beach picking. A study of the material 
thus gathered and of the fragmentary and scattered condition of the 
literature on the mollusca of this region have led me to present this 
summary for what possible short cuts it might give future workers on 
this subject. 

Four papers on the shells of this region have come to my notice. 
In 1860 W. Stimpson published a paper, Mollusca of Beaufort, N. C., 
in the Am. Jour. Sci., ser. II, vol. XXIX, p. 442. When reading 
his article it should be born in mind that he confounds Cape Lookout 
with Cape Hatteras. Eleven years later E. Coues included in his 
Notes on the Natural History of Fort Macon and Vicinity in the Proc. 
Phil. Acad. Sci., vol. XXIII, p. 120 (131), 1871, a list of the shells 
of this region. Again eleven years later H. L. Osburn published 
in the Studies from Biol. Lab. John Hopkins Uni., vol. IV, p. 64, 
1887, some interesting Notes on Mollusca Observed at Beaufort, N. C. 
Then in 1912, H. D. Aller’s Notes on Distribution of the More Common 
Bivalves of Beaufort, N. C. appeared in this Journal, vol. XXVIII, 
p. 76. Kurtz, Catalogue of the Shells of N. & S. Carolina, 1860, is 
a list without localities. Thus this locality is no new field and prom- 
ises to be one of importance. 

Beaufort is the mid-most of North Carolina’s harbors or outlets 
to the sea. Situated 10 miles northwest of Cape Lookout and 95 miles 
northeast of Cape Fear, it is the only outlet for the waters of the ex- 
tensive sounds lying back of and between these two Capes. Thus 
two distinct faunal areas are brought in direct contact and an outside 
or deep-water silt fauna added. 

The Molluscan fauna of this region is typical of the east coast 
of the United States and yet is so situated as to receive West Indian 
as well as northern species. Two distinct faunas are represented, 
that of the outer beach or sea and that of the sounds or quiet water. 
The sea fauna is one characteristic of the whole coast of the state, 
i. e., a hard sand bottom with mud opposite the inlets. The only 
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exception to this is the rock breakwaters at the inlet and at Cape 
Lookout. The sound fauna may be much divided and classified as 
to depth, salinity, character of bottom, plant association and current. 
This would form an interesting study once the shell fauna is better 
known. See also Coues. 

The following list is a composite of the above mentioned lists 
and my collecting. The initials (S C O A J) following the name of 
the species refer to the names of those reporting the presence of that 
species. The refererice below the name of the species is to a good 
illustration or description. Some of the material collected may be 
fossil, as indicated. Some of these fossil looking shells are greenish 
to bluish-black and of a dead to chalky appearance. This may be 
due to having lived in mud of that color. Shells are similarly dis- 
colored from Massachusetts southward, especially such species as 
Anomia simplex, Pecten gibbus, Ostrea virginica, etc. The smaller 
Gastropods recorded as fossil (not discolored) were thrown on the 
beaches by a channel dredge which dumped excavated material on 
the sand bars and grassy flats. 


AMPHINEURA 


Chaetopleura apiculata Say. SCOJ 
Dall, U. 8. Nat. Mus. Bull. 37, pl. 51, fig. 10. 
Uncommon, inside, about break-waters. 


PELECYPODA 


Solemya velum Say. SCOAJ 

Dall, U. S. Nat. Mus. Bull. 37, pl. 37, fig. 3. 

Locally abundant, sand flats, Town Marsh behind draw. (See Aller.) 
Nucula prozima prozima Say. SCAJ 

Md. Geo. Sur., Plio.-Pleistocene, pl. 65, figs. 1-4. 

Fairly common, in the channels. 
Leda acuta (Conrad). SCJ 

Md. Geo. Sur., Plio.-Pleistocene, pl. 65, figs. 5-8. 

Fairly common, sand flats, Bird Island. 
Yoldia limatula (Say). SCJ 

Dall, U. S. Nat. Mus. Bull. 37, pl. 49, fig. 5 and pl. 56, fig. 1. 

Uncommon, sand, dredged (Coues); only fragments found. 
Glycymeris americana (Defrance). S? J 

Outline regular, ribs radially striate. 

Occasional outside, much worn. 
Glycymeris pectinata (Gmelin). SC J 

Figure 45. 

Uncommon to rare, outside, my specimens all fossil-looking. 
Arca occidentalis Philippi. SC J 

Figures 48 and 17646. 


1921] Marine Mou.uscan SHELLS OF BEAUFORT 131 


Less common than the next (Coues), vice versa J, outer beach. 

This is the American variety of Linné’s A. noae. 

Three or four smaller ribs between the large ones. 

Arca umbonata Lamarck. C J 
Figure 56. 
Occasional, outer beach. 
This is the American variety of the European A. imbricata. 
Large and small ribs alternating, somewhat reticulate. 
Arca (Barbatia) reticulata Gmelin. J 

Figure 13. 

Two fragments of posterior portion of valve; inside. 
Arca (Noetia) ponderosa Say. SCAJ 

Md. Geo. Sur., Plio.-Pleistocene, pl. 64, figs. 1-6, and figures 51 and 1019. 

Common, inside and out (see Aller). 

Specimens very much elongated posteriorly are rarely met. They approach 
the ancestral form A. limaula Conrad. I have figured one of these speci- 
mens, figure 54. (See also Coues.) 

Arca (Scapharca) secticostata Reeve. SC J 

Figures 55 and 119. 

Occasional, outer beach. 

My specimens are worn but do not look fossil. 

Arca (Scapharca) incongrua Say. SCJ 

Figures 52, 53 and 1021. 

The most abundant of the genus, outside. 

Arca (Scapharca) transversa Say. COAJ 

Dall, U. S. Nat. Mus. Bull. 37, pl. 56, fig. 2; and figs. 50 and 076a. 

Fairly common inside. 

Could some of Coues’ A. lienosa have been this species? The name has often 
been applied to A. secticostata. 

Arca (Scapharca) campechiensis Dillwyn. SC AJ 

Dall, U. S. Nat. Mus. Bull. 37, pl. 56, fig. 16; and figs. 49 and 181. 

Common, inside. 

Specimens approaching the elongate South Carolina variety A. americana 
(with 35 ribs), are seldom found. 

Atrina rigida (Dillwyn). SAJ 

Arnold, Sea-beach at Ebb-tide, p. 432, fig. 1. 

Uncommon outside, occasional inside. (See also Aller.) 

This is the long-spined form. 

Atrina serrata (Sowerby). SC? J 
Rogers, Shell Book, p. 410, fig. 1. 
Fairly common on mud flats, commoner outside. 
Pteria radiata Leach. 
Reeve, Conch. Icon., Avicula, pl. 6, fig. 10; and pl. 7, fig. 14. 
One pair of attached valves, 11 mm. along hinge line. 
Pteria eximia Reeve. 

Reeve, Conch. Icon., Avicula, pl. 16, fig. 62, and figures 7 and §. 

Common on sea fan (Leptogorgia virgulata) in shallow water. Found on parts 
of the sea-fan which are black and bare of zooids, with the long wing di- 
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rected upward and outward so that they look like a dead stump or part of 
the fan. 

Although Stimpson and Coues report Pteria colymbus (Dillwyn), I was unable 
to find a trace of it. The material which I have called P. eximia agrees 
perfectly with Reeve’s A. eximia and the specimens were quite common 
on the fans. I have been unable to find any mention of this form. If 
Reeve’s name should be preoccupied or subsequently taken, I would call 
the species P. eximioides. Some of my material has been deposited in the 
American Museum under Cat. No. 4998. 

Ostrea virginica Gmelin. SCOAJ 

Md. Geo. Sur., Plio.-Pleistocene, pls. 61-63. 

Abundant inside, mostly on mud flats, forming extensive banks locally called 
“rocks.” 

Ostrea equestris Say. SC 

See Coues. 

“ Abundant; adhering to rocks with Modiola and Mytilus.” 
Pecten (Plagioctenium) gibbus irradians Lamarck. SC J 

Rogers, Shell Book, p. 411, fig. J. 

Abundant, outside, inside on sand in the deeper water. 

Normal number of ribs is 18-20, most common number is 19; rarely brilliant 
as P. gibbus; prefers open, clear water, and usually a greater depth than 
P. gibbus. 

Pecien (Plagioctenium) gibbus gibbus Linné. SCOAJ 

Common, inside on quiet mud flats, west of Piver’s Island. 

Normal number of ribs is 19-22, most common number is 20, usually brightly 
colored, shows preference to quiet water. 

Pecten nodosus Linné. SC J 

Rogers, Shell Book, p. 418, fig. 1. 

Coues reports a beach worn valve; half a fresh valve was picked up on Shackle- 
ford Bank in August, 1916. 

Plicatula gibbosa Lamarck. SC J 

Figures 85. 

Occasional inside. 

Lima inflata Lamarck. SC J 

Rare, inside, !argest have a vertical height of 14 mm., the riblets are obsolete 
through the center of the disc. Live specimens found by Dr. Hyman 
differ in being relatively stouter, more inflated, broader, and in being cov- 
ered by rounded, unequal, radial wrinkles. Vertical height, 13 mm. 

Anomia simplex Orbigny. SCOAJ 
Rogers, Shell Book, p. 419, figs. 4 and 6. 
Abundant inside. 

Mytilus (Hormomya) exustus Linné. A J 

Figures 1, 2 and 3. 

Common, on breakwaters. 

Stimpson and Coues report Mytilus cubitus Say (Modiolus citrinus Bolten) 
probably for this species. 

They also report Mytilus edulis. 

Mytilus recurvus Rafinesque. C J 
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Rogers, Shell Book, p. 388, fig. 2. 

Occasional inside. 
Modiolus (Brachydontes) demissus demissus (Dillwyn). SCOAJ 

Dall, U. S. Nat. Mus. Bull. 37, pl. 54, fig. 1. 

Abundant, inside on the grassy tidal flats. 
Modiolus tulipus Lamarck. SC AJ 

Dall, U. 8. Nat. Mus. Bull. 37, pl. 54, fig. 4. 

Rogers, Shell Book, p. 396, fig. 6. 

Fragments (rarely entire valves) occasional on outer beach. (See Aller.) 

Coues also reports a live specimen of Modiola castanea Say from the channel. 
Modiolaria lateralis (Say). SJ 

Dall, U. S. Nat. Mus. Bull. 37, pl. 6, figs. 7 and 8. 

One young pair of valves from Piver’s Island has been referred to this species. 
Lithophaga bisulcata (Orbigny). A 

“Railroad pier at Morehead City, burrowing into pieces of coral and soft rock. 
Maximum length is 46 mm.” 

Osborn records Lithodomus lithophagus Linné, stating that: ‘‘ Numerous speci- 
mens are found boring into the surface of wharf-piles beneath the bark.” 
Rocellaria stimpsoni Tryon. SCO 
“Shells of Venus mercenaria riddled with holes’’ of this species. 
Pandora trilineata Say. SCJ 

Dall, U. S. Nat. Mus. Proc., vol. 24, pl. 31, fig. 4, cf. pl. 32, fig. 7. 

Uncommon, inside, mud flats. 

Some of my material approaches P. trilineata gouldiana Dall. Stimpson and 
Coues report Lyonsia hyalina (Conrad). 

Crassatellites mactracea (Linsley). SC J 

Dall, U. 8S. Nat. Mus. Bull. 37, pl. 58, figs. 11 and 13. 

Occasional, inside. 

Unworn individuals are well striated. 

Venericardia (Pleuromeris) tridentata Say. SCJ 

Figures 9 and 10. 

Occasional, inside. 

Chama congregata Conrad. 
Md. Geo. Sur., Miocene, pl. 41, figs. 1-3. 
Occasional, upper valve fairly common, inside. 
Chama macerophylla Gmelin. SCO 

Reeve, Conch. Icon., vol. 4, pl. 2, fig. 6; and pl. 8, fig. 6b. 

Reported abundant by Coues and rare by Osborn, I was unable to find any- 
thing that I would refer to this species. The largest of my Chamas s. s. 
have a greatest length of 24:mm. and have no foliaceous scales. 

Echinochama arcinella (Linné). SCJ 
Rogers, Shell Book, pl. 357, fig. 3. 
Uncommon (two specimens), outer beach. 
Lucina chrysostoma Philippi. S CO J 
Arnold, Sea-beach at Ebb-tide, p. 444, fig. 5. 
Common, ovter beach. 
Phacoides (Callucina) radians (Conrad). 
Dall, U. 8S. Nat. Mus. Proc., vol. 23, pp. 809 and 824, pl. 42, fig. 8. 
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One worn right valve. 
Phacoides (Parvilucina) multilineatus (Tuomey & Holmes). A J 
Dall, U. S. Nat. Mus. Proc., vol. 23, p. 825, pl. 39, fig. 2. 
Common, inside. 
Divaricella quadrisulcata (Orbigny). SCOAJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 58, fig. 6. 
Common, both inside and out. 
Called Lucina strigillia by Stimpson and Coues. 
No specimens of D. dentata were found, ditto Aller. 
Diplodonta soror (C. B. Adams). SCJ 
Figure 172. 
Five valves, inside. 
“This well-characterized species is notable for its microscopic shagreening 
on the posterior slope and the compression of that part of the valve” 
(Dall). 
Aligena elevata (Stimpson). 
Dall, U. S. Nat. Mus. Bull. 37, pl. 68, fig. 6. 
Two left valves, inside. 
Montacula (Orobitella) floridana Dall. 
Dall, U. S. Nat. Mus. Proc., vol. 21, pl. 87, fig. 10. 
Two right valves, inside. 
Cardium (Trachycardium) isocardia Linné. SC AJ 
Arnold, Sea-beach at Ebb-tide, p. 454, fig. 2. 
Occasional, both inside and out. 
Cardium (Trachycardium) muricatum Linné. SC AJ 
Rogers, Shell Book, p. 356, fig. 3. 
Occasional, inside and out. (See Aller.) 
Cardium (Cerastoderma) robustum Solander. SCOA J 
Rogers, Shell Book, p. 356, fig. 2. 
Very abundant on outer beach. 
Cardium (Laevicardium) serratum Linné. SC J 
Arnold, Sea-beach at Ebb-tide, p. 454, fig. 3. 
Occasional, mostly inside. 
Cardium (Laevicardium) mortoni Conrad. SC AJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 58, fig. 8. 
Fairly common, inside. 
Dosinia (Dosinidia) discus (Reeve). SCOAJ 
Dall, U. S. Nat. Mus. Proc., vol. 26, pl. 12, fig. 1; and pl. 13, fig. 1. 
Common, inside and out. (See Aller.) 
D. elegans Conrad is undoubtedly present but I am unable to report it. 
Macrocallista nimbosa (Solander). SCOAJ 
Arnold, Sea-beach at Ebb-tide, p. 450, fig. 2. 
Common on the sandy beaches a few inches deep between tide lines. (See 
Coues for general notes.) 
Macrocallisia (Chionella) maculata (Linné). S J 
Arnold, Sea-beach at Ebb-tide, p. 450, fig. 3. 
One valve, inside. 
Callocardia (Agriopoma) morrhuana (Linsley). C J 
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Dall, U. S. Nat. Mus. Bull. 37, pl. 56, fig. 15. 

Abundant on outer beach, generally discolored as mentioned by Coues. If 
the habitat of this species is the mud opposite the inlet the coloration 
would be accounted for, as the valves do not look fossil and have the color 
of the fine, blue mud just outside the. inlet. 

Chione cancellata (Linné). SCOAJ 
Arnold, Sea-beach at Ebb-tide, p. 450, fig. 1. 
Abundant, inside on mud at low water. (See Aller.) 
Osborn uses Dillwyn’s name C. cingenda. 

Chione (Lirophora) latilirata (Conrad). SJ 
Dall, Trans. Wagner Free Inst., vol. 3, pl. 42, fig. 3. 
One valve on outer beach. 

Chione (Timoclea) grus (Holmes). S J 
Figures 4, 5 and 6. 

Fairly common, inside. 

Called C. pygmaea by Stimpson. 

Venus mercenaria Linné. SCOAJ 
Rogers, Shell Book, p. 322, figs. 4 and 6. 

Abundant, inside in mud near surface between tides. 

Venus mercenaria notata Say. 

Dall, U. S. Nat. Mus. Bull. 37, pl. 57, fig. 1. 

Recorded by Coues. 

Venus campechiensis Gmelin. SC J 
Dall, U. S. Nat. Mus. Proc., vol. 26, p. 377. 
Common inside. (See Coues.) 

Venus campechiensis quadrata Dall. 

Dall, U. S. Nat. Mus. Proc., vol. 26, p. 377. 

One specimen, inside. 

Gemma gemma purpurea (H. C. Lea). CJ 
Dall, Trans. Wagner Free Inst., vol. 3, pl. 24, figs. 2, 4 and 4b. 
Occasional, at least inside. 

Petricola (Petricolaria) pholadiformis Lamarck. SC A J 
Dall, U. S. Nat. Mus. Bull. 37, pl. 59, fig. 15. 
Rogers, Shell Book, p. 322, fig. 3. 

Fairly common, inside. (See Aller.) 

Petricola (Petricolaria) dactylus Sowerby. A 
Figures 42 and 306. 

“Railroad pier at Morehead City.” 

Petricola (Rupellaria) typica (Jonas). A 
Figure 46. 

“Railroad pier at Morehead City.” 

Tellina (Merisca) lintea Conrad. 

Figure 41. 

Fairly common, inside. 

Tellina (Eurytellina) alternata Say. SCOAJ 
Figure 38. 


Fairly common, inside. (See Osborn.) 
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Tellina (Angulus) tenera Say. SCJ 


Dall, U. S. Nat. Mus. Bull. 37, pl. 56, fig. 13. 
Occasional, inside. 


Tellina (Angulus) versicolor DeKay. S J 


Shape as 7’. tenera but rayed with pink. 
Less common than preceding, inside. 


Tellina (Angulus) sayi Deshayes. SCJ 


Thick; with a raised rib running from under the beaks inside. 
The commonest Tellina, inside. 
Called 7’. polita by Stimpson and Coues. 


Tellina (Scissula) iris Say. SCO 


Surface obliquely grooved; with radiating pink rays. 
Rare, inside, sand. 


Tellidora cristata Récluz. S J 


Figure 47. 
Three valves, inside. 


Strigilla flexuosa (Say). SCJ 


Dall, U. S. Bur. Fish. Bull., vol. 20, pt. 1, p. 482, 1901. 


Occasional, inside. 


Macoma tenta (Say). SCAJ 


Dall, U. S. Nat. Mus. Bull. 37, pl. 56, fig. 10. 
Two right valves, uncommon, inside. 


Macoma (Psammacoma) brevifrons (Say). 


Dall, U. S. Bur. Fish. Bull., vol. 20, pt. 1, p. 481, pl. 55, figs. 3, 12 and 13. 
One right valve, inside. 


Semele bellasiriata (Conrad). S? J 


Dal], U. S. Bur. Fish. Bull., vol. 20, pt. 1, p. 477, 1901. 
One worn right valve, inside. 
Stimpson’s record is S. reticulata. 


Semele proficua (Pulteney). SC AJ 


Figure 126. 
Fairly common, inside. 
Called S. orbiculata by Stimpson and Coues. 


Abra aequalis (Say). SCAJ 


Figure 127. 
Fairly common, inside. 


Abra lioica Dall. 


Figure 650. 
Five valves, inside. 


Cumingia tellinoides Conrad. SC J 


Md. Geo. Surv., Plio.-Pleisto., pl. 56, figs. 1-5. 
Uncommon, inside. 


Tagelus gibbus (Spengler). SCOAJ 


Md. Geo. Surv., Plio.-Pleisto., pl. 57, figs. 1-4. 

Fairly common, inside. (See Aller.) 

The young have no median ray, short nymphs and a longer pallial sinus than 
T. divisus. 
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Tagelus (Mesopleura) divisus (Spengler). SC AJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 56, fig. 5. 
Common, inside. (See Aller.) 
Donaz fossor Say. 
Figures 16 and 17 (figure 16 is from Long Island, N. Y.). 
Occasional, inside. 
Osborn’s record, though under this name, is for the other species. 
Donaz variabilis Say. SCOAJ 
Figures 14 and 15 (figure 15 is from Long Island, N. Y.). 
Abundant on sandy outer beaches, especially where somewhat protected. (See 
Aller and Coues.) 
Ensis directus (Conrad), SCOAJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 53, fig. 4. 
Occasional, inside. (See Aller.) 
Ensis minor Dall. 
Common on sandy shallow flats, inside. 
Differs constantly from the previous in being smaller and more slender and 
in having a tendency to be wider at posterior than anterior end. 
Spisula (Hemimactra) solidissima (Dillwyn). SCOJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 57, fig. 2. 
Common on outer beach. 
Spisula (Hemimactra) solidissima raveneli Conrad. 
Short, high form. 
Coues’ record under this name undoubtedly refers to the previous. 
Spisula (Hemimactra) solidissima similis (Say). SC AJ 
Smaller, thinner, finer form. 
Fairly common, inside. 
Mulinia lateralis (Say), SC AJ 
Figure 12. 
Abundant, inside. 
Mulinia lateralis corbuloides (Deshayes). 
Figure 11 (144). 
Fairly common to occasional. 
Labiosa lineata (Say). SCJ 
Figure 44. 
Uncommon, on ends of the banks. (See Coues.) 
Labiosa (Raeta) canaliculata (Say), SCOJ 
Rogers, Shell Book, p. 337, fig. 3. 
Common, outside. 
Mya arenaria Linné. SCJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 69, fig. 2. 
Rogers, Shell Book, p. 323, fig. 7. 
Uncommon, inside. I found three broken valves, one 214” long, the others 
under one. inch, all fresh. 
Paramya subovata Conrad. SC J 
Md. Geo. Sur., Miocene, pl. 68, figs. 7 and 8. 
Uncommon, inside, four valves. 
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Corbula (Cuneocorbula) contracta Say. SCJ : 
Md. Geo. Surv., Plio.-Pleisto., pl. 53, figs. 1-4. 
Uncommon, inside. 

The largest and commonest Corbula. 

Corbula (Cuneocorbula) dietziana C. B. Adams. 
Dall, U. S. Nat. Mus. Bvll. 37, pl. 2, figs. 7a—-c. 
Four young valves, inside. 

Corbula (Cuneocorbula) swiftiana C. B. Adams. 

Dall, U. S. Nat. Mus. Bull. 37, pl. 2, figs. 5a and 5b. 
A few valves, inside. 

Panopea floridana Heilprin. SC J * 
Dall, Trans. Wagner Free Inst., vol. 3, pl. 10, fig. 21. 
Rare, outside, one right valve. 

Barnea (Scobina) costata Linné. SC OJ 7 
Dall, U. S. Nat. Mus. Bull. 37, pl. 68, fig. 9. 

Fairly common, outside. 

Barnea truncata Say. SCJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 59, fig. 12. 

Uncommon, inside. 

Martesia cuneiformis Say. SO J 
Johnson, Nautilus, vol. 18, p. 102, fig. 2. 

“Found in dead shells of Venus.”” One valve on Piver’s Island. 

Martesia (Diplothyra) smithii (Tryon). A J 
Johnson, Nautilus, vol. 18, p. 102, fig. 3. 

“ Abundant, railroad pier at Morehead City.’ 

Xylotrya gouldi Bartsch. O? A J 
Sigerfoos, U. 8. Bur. Fish. Bull., vol. 27, pl. 11. 
Abundant, boring in submerged wood. 


GASTROPODA 


Fissuridea alternata Say. SCOJ 
Rogers, Shell Book, p. 227, fig. 2. 
Occasional, inside. (See Osborn.) 
Diadora sp.? 
Probably new. 
Two specimens. 
Turbo castaneus Gmelin. SCJ 
Arnold, Sea-beach at Ebb-tide, pl. 67, fig. 4. 
Rare, inside; two specimens. 
Calliostoma comium (Philippi). S C? 0? J 
Figure 43. 
Occasional on jetties, especially of Shakleford Banks. 
Cochliolepis striata Stimpson. 
Dall, Trans. Wagner Free Inst., vol. 3, pl. 23, figs. 16 and 17. 
Two specimens (8.5 mm. and 10.5 mm. long), inside. 
Molleria costulata Moller. s 
Dall, U. 8. Nat. Mus. Bull. 37, pl. 72, fig. 9. Gi 
Three specimens, inside. 


Lp ROPES Ad di. 


’ 


Several in oyster shells. 
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Teinostoma floridana Dall. 
Dall, Trans. Wagner Free Inst., vol. 3, p. 922, pl. 27, figs. 5, 6 and 9. 
Two specimens, inside. 
Teinostoma bartschi Vanatta. 
Proc. Acad. Nat. Sci. Phila., vol. 65, pl. 2, figs. 9 and 11, 1913. 
One specimen, inside. 
Circulus trilix (Bush). 
Dall, U. S. Nat. Mus. Bull. 37, pl. 41, figs. 7 and 7a. 
One specimen, inside. 
Eulima conoidea Kurtz and Stimpson. 
Dall, Trans. Wagner Free Inst., vol. 3, pl. 5, fig. 1). 
Occasional, inside; three specimens. 
Pyramidella crenulata Holmes. SC J 
Dall, U. S. Nat. Mus. Bull. 60, pl. 13, fig. 4. 
Common, inside, on eel-grass beds. 
Pyramidella candida Mirch. 

“P. crenulata is larger, wider, with less sharply cut and less distinctly crenu- 
lated suture; it is rarely light colored, the brown columella and anterior 
plaits remaining dark even in pale specimens which are usually pinkish 
and delicately maculated with brown. P. candida is pure white, sometimes 
with an opaque white spiral line on middle of whorl, and generally one 
fewer lirae on throat than preceding species.’”’ Dail. 

Turbonillas are common on the eel-grass beds. Among the commoner species 
recognized are: 
Turbonilla (Pyrgiscus) areolata Verrill. 
- as interrupta (Totten). 
- - powhatani Henderson & Bartsch. 
” - pseudointerrupta Bush, and varieties. 
punicea Dall. 
” . vineae Bartsch. 

For further information see Bartsch, forthcoming monograph. 
Odostomia (Odostomia) modesta (Stimpson). 

Bartsch, Proc. Boston Soc. Nat. Hist., vol. 34, pl. 13, fig. 50. 

One specimen, inside. 

Odostomia (Menestho) trifida (Totten). 
Dall, U. S. Nat. Mus. Bull. 37, pl. 52, fig. 8. 
Three or four specimens, inside. 

Odostomia (Menestho) impressa (Say). SCJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 52, fig. 11. 
Abundant, inside, on eel-grass beds. 

Odostomia (Menestho) beauforti n. sp. 

Similar to O. seminuda but averaging longer and more slender, with five raised 
spiral bands, the fourth and fifth being more closely spaced than the other 
three, the sutural band as prominent as the others on the last three whorls, 
giving the whorls the appearance of having six raised spiral bands on the 
last three whorls, translucent, bluish-white. Type No. 15728, Am. Mus. 
Nat. Hist. 
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1 
One specimen found on Piver’s Island. The writer suspects that this is a mu- ; 
tation of O. seminuda but must suspend judgment until more extensive 4 
collecting has been done in this region. ‘ 
Odostomia (Chrysallida) seminuda C. B. Adams. SC J 
Bartsch, Proc. Boston Soc. Nat. Hist., vol. 34, pl. 13, fig. 48. 
Common, inside, eel-grass beds. 5 
Odostomia (Chrysallida) toyatani Henderson & Bartsch. 4 
Henderson & Bartsch, U. S. Nat. Mus. Proc., vol. 47, pl. 13, fig. 2. 3 
Several specimens, inside, eel-grass beds. . 
Odostomia (Chrysallida) sp.? 3 


Two specimens of what seems to be an undescribed species were found with the 
others of this group. They are stouter than the last, and have eight 
spiral cords which are alternately larger and smaller, and joined by very si 
prominent raised threads tending to give the base a reticulated appear- 
ance. In the other species of this group these connecting radial threads 
are rather inconspicuous. 

Odostomia engonia teres Bush? 
Dall, U. S. Nat. Mus.-Bull. 37, pl. 41, fig. 9. 
Three specimens have been provisionally referred to this form. 
Peristichia toreta Dall. 
Dall, U. S. Nat. Mus. Bull. 37, pl. 42, fig. 10. 
Several, inside. 
Epitoneum novemcostata (Mérch). 
Figure 22. 
One specimen, inside. 
Epitoneum humphreysii (Kiener). 

Figures 23 and 24. 

Four specimens (two with 8 varices, one with 7, and one with 8 except last 
whorl which has 10 varices), inside. (See Coues.) 

Epitoneum angulata (Say). SJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 50, fig. 10. 
Two specimens, inside. 
Epitoneum multistriatum (Say). S J 
Dall, U. S. Nat. Mus. Bull. 37, pl. 50, fig. 5, and figure 28. 
One specimen, inside. 4 
Epitoneum novangliae (Couthouy). § 
Like above but slightly umbilicate. 
Epitoneum lineata (Say). SCJ 
Figures 26 and 27. 
Occasional, inside. One specimen perforate. 
Polynices (Neverita) duplicata (Say). SCOJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 51, fig. 12. 
Fairly common, sand flats, inside. (See Osborn.) 
Polynices (Neverita) duplicata campechiensis (Reeve). 

Shell very depressed, umbilicus open. 

Two typical individuals out of eleven and three intermediate ones. 

Polynices (Euspira) heros (Say). 4 
Dall, U. S. Nat. Mus. Bull. 37, pl. 51, fig. 11. x 
Fragment of a four-inch specimen. ; 
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Natica (Cryptonatica) pusilla Say. C 

Dall, U. S. Nat. Mus. Bull. 37, pl. 50, fig. 21. 

“Not common. Two or three specimens dredged.” 
Sigaretus perspectivus Say. SCOJ 

Arnold, Sea-beach at Ebb-tide, pl. 68, figs. 4 and 5. 

Fairly common, inside and out. (See Coues or Osborn.) 
Calyptraea centralis (Conrad). 

Dall, Trans. Wagner Free Inst., vol. 3, p. 353. 

One specimen, inside. 
Crepidula fornicata Say. SCOJ 

Dall, U.S. Nat. Mus. Bull. 37, pl. 50, fig. 23. 

Common, inside (see Osborn). Occasionally heavily ribbed by Pecien. 
Crepidula glauca Say. 

Gould, Invertebrata of Massachusetts, fig. 535, 1870. 

Three specimens, inside. 
Crepidula glauca convera Say. SCOJT 

Dall, U. S. Nat. Mus. Bull. 37, pl. 50, fig. 25. 

Fairly common, inside. 
Crepidula aculeata Gmelin. 

Figures 39 and 40. 

One specimen, inside, bluish and broken, possibly fossil. 
Crepidula plana Say. SCOJ 

Gould, Invertebrata of Massachusetts, fig. 533, 1870. 

Fairly common. (See Osborn.) 
Litiopa bombix Kiener. 

Adams, Genera of Recent Shells, pl. 34, fig. 5a. 

The protoconch is decussated with minute riblets. 

One specimen among a lot of Sargasum weed. 
Litorina irrorata Say. SCOJ 

Dall, U. S. Nat. Mus. Bull. 37, pl. 69, fig. 6. 

Abundant on culms of marsh grass that is partially submerged at high tide. 
Serpulorbis (Vermicularia) spirata (Philippi). SCOJ 

Dall, U. S. Nat. Mus. Bull. 37, pl. 51, fig. 4. 

Two specimens, inside. 
Caecum pulchellum Stimpson. 

Dall, U. S. Nat. Mus. Bull. 37, pl. 50, fig. 22. 

Fairly common in sand. 
Triphoris perversum nigrocinctum C. B. Adams. SC J 

Gould, Invertebrata of Massachusetts, fig. 522, 1870. 

Occasional inside. 

The apex is not smooth in unworn specimens of this species but finely can- 

cellated by radial riblets which cross two spiral threads. 

Cerithiopsis (Eumeta) subulata Montagu. 

Dall, U. 8. Nat. Mus. Bull. 37, pl. 52, fig. 1; and pl. 20, fig. 4. 

Uncommon, inside. 

For other species of this and the preceding, see forthcoming paper by Bartsch. 
Seila adamsii H. C. Lea. SCOJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 52, fig. 5. 
Common inside. (See Osborn.) 
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Cerithium floridanum Mérch. 
Dall, Trans. Wagner Free Inst., vol. 3, pl. 14, fig. 10. 
Arnold, Sea-beach at Ebb-tide, p. 326, fig. 4. 
Four specimens. 
Bittium (Diastoma) virginicum Henderson and Bartsch. SCO J 
Henderson and Bartsch, U. S. Nat. Mus. Proc., vol. 47, p. 419, pl. 14, fig. 3. 
Common, inside, on eel-grass beds. ; 

Strombus pugilis Linné. SC OJ : 
Rogers, Shell Book, p. 118, fig. 3. 

Occasional outside, common in Lookout bight. (See Osborn.) 3 
Called S. alatus by Stimpson and Osborn, none of this form was found by me. : 

Cypraea exanthema Linné. C J ; 
Arnold, Sea-beach at Ebb-tide, pl. 70, fig. 2. 

Rare, outside; one only, ditto Coues. 

Ovulum uniplicata Sowerby. SO J 
Rogers, Shell Book, p. 135, fig. 2. 

Fairly common on sea fans (Leptogorgia virgulata). I have found both the 
yellow and orange Leptogorgias under one wharf, each with Ovulum of its 
own color. In company with them were Pteria eximia. 

Dolium galea Linné. SCOJ 
Rogers, Shell Book, p. 139, fig. 1. 

Occasional on outer beach. 

Cassis inflata Shaw. SCJ 
Arnold, Sea-beach at Ebb-tide, pl. 71, fig. 5. j 
Common on outer beach. 5 

Cassis tuberosa Linné. 
Rogers, Shell Book, p. 138, fig. 1; and p. 139, fig. 4. 

Common on outer beach. 

Eupleura caudata Say. SCOJ 
Dall, U.S. Nat. Mus. Bull. 37, pl. 50, fig. 11. 

Md. Geo. Sur., Plio.-Pleisto., pl. 49, figs. 7 and 8. 
Occasional, inside and out. 

Urosalpinz cinereus Say. C OJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 50, fig. 6. 

Md. Geo. Surv., Plio.-Pleisto., pl. 49, figs. 9 and 10. 
Common, inside and out. (See Osborn.) 

Purpura haemastoma Linné. SCOJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 46, figs. 2a and 2b. 

Common on the jetties. 

Columbella (Anachis) avara Say. SCOJ 3 
Figures 33 and 34. 4 
Fairly common, inside and out. Out of 22 one has 10 ribs, eight have 11 ribs, 4 

six have 12 ribs, five have 13 ribs, one has 14 ribs, and one has 15 ribs. 4 

Columbella (Anachis) translirata Ravenel. 

Figures 35 and 36. > 
Fairly common, inside and out. 

Columbella (Anachis) translirata similis Ravenel. 

Figure 32. Same as C. translirata but about half its size when adult. % 

One specimen, inside. : 
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Columbella (Anachis) obesa C. B. Adams. SCJ 
Dall, U. S. Bur. Fish. Bull., vol. 20, pt. 1, p. 404, 1900. 
Occasional, inside. 

Columbella (Astyris) lunata Say. SCJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 50, fig. 16. 
Common, inside. 

Alectrion acuta Say. 
Figures 30 and 31. 
Two specimens, inside. 

Alectrion (Hima) ambigua (Montagu). S J 

Figures 18, 19 and 20. 

Three specimens, inside. These specimens differ from Haitian specimens by 
having nine instead of thirteen or fourteen ribs and in being slightly less 
shouldered. 

Alectrion (Hima) vibez (Say). SCOJ 

Dall, U. S. Nat. Mus. Bull. 37, pl. 50, fig. 8. 

Abundant, ‘‘on the grassy sand-flats at the edges of the salt marshes, where 
it replaces A. obsoleta, found also, but less frequently, upon exposed mud- 
flats.” Osborn. 

Alectrion (Ilyanassa) obsoleta (Say). SCOJ 

Dall, U. S. Nat. Mus. Bull. 37, pl. 50, fig. 9. 

Md. Geo. Surv., Plio.-Pleisto., pl. 49, figs. 3 and 4. 

Very abundant, inside. (See Coues and Osborn.) 

Figure 37 is a carinated form of this species. 

Alectrion (Tritia) trivittata (Say). SCJ 
Dall, U.S. Nat. Mus. Bull. 37, pl. 48, fig. 13; and pl. 50, fig. 7. 
Uncommon, inside. 
Busycon carica (Gmelin). SCOJ 
Rogers, Shel) Book, p. 70, fig. 2. 
Common, especially inside on sand flats. (See Coues and Osborn.) 
Busycon perversum (Linné). SCJ 
Rogers, Shell Book, p. 71, fig. 1. 
Occasional, chiefly outside. (See Coues.) 
Busycon (Sycotypus) canaliculatum (Linné). SC OJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 13, fig. 1. 
Occasional, inside. 
Stimpson also records Busycon pyrum. 
Fasciolaria distans Lam. SCOJ 

Arnold, Sea-beach at Ebb-tide, p. 86, fig. 3. 

Fairly common, inside on mud flats. (See Osborn.) 
Fasciolaria tulipa Linné. S C 

Arnold, Sea-beach at Ebb-tide, p. 86, fig. 2. 

“One mutilated specimen.” Coues. 
Fasciolaria gigantea Kiener. SCJ 

Arnold, Sea-beach at Ebb-tide, p. 86, fig. 1. 

Occasional, outer beach, rarely entire. 
Marginella apicina Menke. 

Figure 21. 

Several, inside, bluish and fossil-looking. 
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Oliva sayana Ravenel. SCOJ 
Arnold, Sea-beach at Ebb-tide, p. 400, fig. 2. 
Common, especially outside. 

Olivella mutica Say. SCOJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 34, fig. 1. 
Common, inside. 

Olivella mutica nitidula Dillwyn. 

Larger and less slender. 
One specimen, inside. 

Mangilia (Kurtziella) cerina Kurtz & Stimpson. SC J 
Dall, U. S. Nat. Mus. Bull. 37, pl. 44, fig. 16. 
Occasional, inside and out. 

Mangilia plicosa C. B. Adams. SCJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 50, fig. 14. 
Fairly common, inside and out. 

Terebra (Acus) dislocata Say. SCOJ 
Dall, U. S. Nat. Mus. Bull. 90, pl. 5, fig. 2. 
Abundant, inside. 

Terebra (Acus) concava Say. SJ 
Dall, Trans. Wagner Free Inst., vol. 3, p. 24. 
Fairly common, inside. 

Tornatina canaliculata Say. SCJ : 
Md. Geo. Surv., Plio.-Pleisto., pl. 42, figs. 5 and 6. 
Abundant, inside. 

Bulla amygdala Dillwyn. SCJ 
Arnold, Sea-beach at Ebb-tide, p. 350, fig. 1. 
One small specimen, inside, fossil-looking. 
Stimpson and Coues also record B. solitaria. 

Cavolina tridentata Forskil. 

Dall, U. S. Nat. Mus. Bull. 37, pl. 66, fig. 113. 
One specimen, inside in tow. 

Melampus lineatus Say. SCJ 
Dall, U. S. Nat. Mus. Bull. 37, pl. 47, figs. 9 and 12. 
Abundant, especially in brackish water. 


SCAPHAPODA 


Cadulus (Polyschides) tetraschistus quadridentatus (Dail). 
Dall, U. S. Nat. Mus. Bull. 37, pl. 27, fig. 5. 
One specimen, inside. 
Cadulus (Polyschides) carolinensis Bush. 
Dall, U. S. Nat. Mus. Bull. 37, pl. 41, fig. 19. 
Two specimens, inside. 
Dentalium gouldi Dall. 


Dall, U. S. Bur. Fish. Bull., vol. 20, pt. 1, p. 455, 1901. 


Five specimens, inside. 


Besides these five specimens, I have four which have six longitudinal ribs 
throughout, with no finer threads between them. They are too small 
for identification and look fossil. Still four other specimens bave seven 
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longitudinal ribs throughout with no finer threads between them. The 
largest has a diameter of 1.25 mm. They are very thick, and look fossil. 
They may be D. disparile Orbigny. 
Dentalium agile M. Sars.? 
Sars, Remarkable Forms of Animal Life, p. 34, pl. 3, figs. 4 and 5. 
Occasional, inside. 
Dentalium matara Dall. 
Smooth, very slightly arched, slightly notched above and below with a short, 
wide notch, on convex side prolonged as a wide slit. 
Occasional, inside. 
Dentalium eboreum Conrad. 
Conrad, Proc. Acad. Nat. Sci. Phila., vol. 3, p. 27, 1846. 
Fairly common, inside. 
Dentalium leptum Bush. 
Slender, with fine posterior striations. 
Occasional, inside. 
Dentalium filum Sowerby. 
Straightish and slender, sculptured by regular anulations. 
Occasional, inside. 


The following also are reported by Stimpson: 

Arca adamsi, Lucina crenulatus Conrad (known as a fossil), Lepton lepidum, 
Tellina fausta (a West Indian species), Macoma constricta (Brug.), Strig- 
illa carnaria, Sportella constricta (Conrad) (known as a fossil), Solen viridis 
Say (also reported by Aller), Sazicava arctica Linné, Clypidella pustula, 
Mangelia rubella, Mangelia filiformis Holmes, Murex spinicostatus, Can- 
cellaria reticulata, Actaeon punclostriata Adams. 

Osborn records Bela plicata. 





NOTES ON THE THELEPHORACEAE OF NORTH CAROLINA 
By W. C. Coker 
Puates 14-35 


Plants (the fruiting body) of this family varying from fibrous and 
tough and leathery to waxy when wet, in some species hard and 
brittle; form various, upright and fan-shaped to funnel-shaped (and 
simple or branched) or shell-shaped to bracket-shaped and laterally 
attached,-or partially to completely spread out on the substratum 
(resupinate); the hymenium borne only on one surface, or rarely 
all over the fruit-body (amphigeneous), smooth (without teeth, pores 
or gills) or nodulated or wrinkled; basidia simple and club-shaped, 
usually with four spores (2-8). The great majority grow on dead 
wood, some grow on the ground, and some are parasitic. 

Most of the genera of this family are composed of very insignifi- 
cant species of slight popular or economic interest, except where 
involved in the rotting of timber. We have tried to treat fully only 
a few of the genera, in others we include only a few species as rep- 
resentative. All of the North American genera of this family are 
being carefully monographed by Dr. Burt, and his work, if published, 
is referred to under each genus. See also Massee: A Monograph of 
the Thelephoraceae. Journ. Linn. Soc. Bot. 25: 107. 1889; 27: 95. 
1890, and Wakefield: Some Notes on the Genera of the Thelephoraceae. 
Trans. Brit. Myc. Soc. 4: 301. 1914. See also Bourdot and Galzin 
as cited under the genera. Interested students can turn to these 
papers for a fuller treatment. 

Many of the drawings of Corticium, Peniophora, Hypochnus, and 
Coniophora were made by Mr. J. N. Couch, recently assistant in 
Botany. Miss Alma Holland, assistant in Botany, has inked in most 
of the drawings and made most of the spore drawings. The photo- 
graphs and a good many of the drawings were made by the author. 


KEY TO THE GENERA TREATED 


Parasitic on members of the Heath Family, causing galls or 
other abnormalities; spore-bearing surface forming a thin, 
SE NI OS Ge IRs cing cndccabusnescentarweass Exobasidium (p. 147) 


[ 146 ] 





ADDENDA 


Add to the literature list given on page 146 the following: 
Hoéhnel and Litschauer, Beitrdge z. Kenntnis d. Corticieen. Sitzungsb. 


K. Akad. Wiss. Wien 115: 1549, with 10 text figs. 1906; 116: 
739, pls. 1-4 and 20 text figs. 1907; 117: 1081, with 10 text figs. 
1908. This series treats many species of most of the genera in- 
cluded by us. 
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Entirely resupinate on rotten wood; the context filled with 
brown stellate bodies (cystidia)........................-- Asterostroma (p. 164) 
Not as above in all respects. 
Plant entirely resupinate, forming a crustaceous layer on 
wood with no shelving margin, or if with a narrow 
shelving margin then with dark spines in the hymenium; 
in one species of Aleurcdiscus forming small cup-shaped, 
centrally attached plants with the margin upturned all 
around and in Corticium lilacino-fuscum and Peniophora 
albomarginata there may be a very narrow shelving 
margin. 
Spores and basidia large to very large, the spores plump 
with the surface spiny or minutely rough; plant 
small, chalk-white or in one species the hymenium 


icon Cine aaa sate asec es te anak Aleurodiscus (p. 152) 
Spores smaller, elongated to subspherical. 
Spores rough or echinulate, colored................... Hypochnus (p. 165) 
Spores smooth, ochraceous or rusty or brown..........Coniophora (p. 157) 


Spores smooth, white. 
Hymenium with smooth, spine-like, dark setae pro- 
jecting above the basidia...................+25: Hymenochaete (p.166) 
Hymenium with specialized pale cystidia (club- 
shaped cells, which are usually warted) mixed with 
I cis triers «cor arash oan eth eA ae eee Peniophora (p. 158) 
Hymenium without setae or cystidia............... Corticium (p. 168) 
= Plants growing on wood (in all here treated), shelf-like or 
y petal-like, usually imbricated; spores white or pale, 
SP ae EET Eee nye Se Re Ee Stereum (p. 175) 
Plant growing on wood or herbs or moss, very small, cup- 
shaped or saucer-shaped and centrally attached, often 
pendulous by a little stalk (compare also Aleurodiscus 
I alia coe i aca, aes wk asa clea emai eae Cyphella (p. 148) 
Much like Cyphella, but more crowded and the fruiting 
bodies either more cylindrical or arising from a re- 
3 I IN x 4 pci ctwseidcesnesadesiwen Solenia (p. 150) 
4 Plant upright, fan- or funnel-shaped, or branched like 
a tree, or in a few species bracketed like a Stereum 
when growing on wood; leathery; usually on earth, 
at times on wood; spores dark, warted.............. Thelephora (p. 185) 
Plant tough and elastic, but fleshy, repeatedly branched 
into a thick mass of flat, contorted-anastomosing 
branches; growing from rotting roots or stump bases. 
Sparassis (p. 193) 


FAROE NOM 


Ss Pea 


EXOBASIDIUM 
Parasitic on leaves, shoots and flowers ‘of woody plants, mostly 
if not entirely confined to the Ericaceae, and forming on the surface 
of the host, which is usually hypertrophied or deformed into galls, a 
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layer composed rarely of basidia alone, or more rarely of a thin felted 
layer of interwoven hyphae which bears basidia and conidiospores. 
Basidia clavate, simple. Spores white, smooth, simple or septate. 

The galls and other abnormalities produced vary so much, depend- 
ing on what host or what part of the host is attacked, that many so- 
called species names have been published depending on the kinds of 
galls formed. Burt, who has studied the subject thoroughly, has 
concluded that almost all of these belong to one species, E. Vaccinii 
(Ann. Mo. Bot. Gard. 2: 627. 1915). He recognizes only two other 
species or varieties, one E. Vaccinii uliginosi Boud., the other LZ. 
Symploci Ell. & Martin. The latter is parasitic on Symplocos tinc- 
toria, but in it the basidia and basidiospores have not been found. 
For an excellent article on the morphology of this group see Woronin, 
Naturforsch, Ges. Freiburg, Verhandl. 4: 397. 1867. 


Exobasidium Vaccinii (Fuckel) Woronin. 


PLATE 14 


Characters of the genus: Basidia four-spored; basiospores 2. 5-5 
<x 10-204. (Burt). Occurring on many genera and species of the 
Heath Family. 

The most conspicuous and best known gall caused by EF. Vaccinii 
in North Carolina is the one called honeysuckle apples, which are 
large, hollow, pale, sweetish, juicy formations often an inch or more 
thick that many children know and eat. They are found on Azalea 
nudiflora and A. atlantica and seem most abundant in the Coastal 
Plain. Another remarkable hypertrophy occurs on Andromeda 
Mariana, causing the flowers which are normally white and waxy 
subcylindrical bells, to become changed into larger, greenish, more 
open flowers with the petals more or less separated or quite free and 
spreading. This is shown in our illustration, together with the nor- 
mal flowers. This is the form that has been named E. Peckii. 
lla. On Andromeda Mariana near east gate of campus, May 6, 1909. Photo. 


CYPHELLA 


Very small, cup-shaped or beaker-shaped or saucer-shaped, at- 
tached by the center with a short stalk usually, and often hanging 
downward, the lower, concave surface covered by the hymenium; 
texture submembranaceous; basidia simple. The species grow on 








PLATE 14 





EXOBASIDIUM VACCINII on ANDROMEDA MARIANA. 


Normal flowers above; hypertrophied ones below. 





























THE THELEPHORACEAE OF NoRTH CAROLINA 149 





1921] 


live mosses, dead stems and leaves of herbs, fallen twigs, branches 
and bark of trees, etc. Two of the species recognized by Burt have 
been reported from North Carolina by Curtis, and we are adding two 
others. See Burt, Ann. Mo. Bot. Gard. 1: 358. 1914; Bourdot and 
Galzin, Bull. Soc. Mye. Fr. 26: 223. 1910. 


KEY TO THE SPECIES 


On living mosses; saucer- or petal-shaped, up to 1 cm. broad. ..C. muscigena (1) 


On alder bark; small, cup-shaped, reddish-tawny............. C. fasciculata (2) 
On bark of red cedar; very small, whitish, cup-shaped, spores 

I ee I s Sesc ccna cantncenarcctsscersabanwe C. cupulaeformis (3) 
On dead stems of herbs; cup-shaped, Sid baccuscaawes C. capula (4) 


1. Cyphella muscigena (Pers.) Fr. 
PLaTE 30 


This is the plant treated by me as Cantharellus retirugis (No. 
3224) in an earlier paper (Journ. E. Mit. Sci. Soc. 35: 38. 1919). 
Since then we have made three other collections of the plant, one 
from the same spot a year later and two from other places. The two 
last mentioned showed spores (from good spore prints) that averaged 
longer than the two others, but otherwise there is no difference in the 
plants. The basidia of all are small, club-shaped, rather abruptly 
enlarged at the end, 7—7.5 u thick, 4-spored. I cannot make out any 
difference of importance between descriptions and illustrations of 
Cantharellus retirugis and Cyphella muscigena. 

3224. See above. 

3931. On living moss (Catharinia), below Cobb’s Terrace, January 8, 1920. Spores 
pip-shaped, 3-4.2 < 7-9.7u. 

4010. Same spot and one on same kind of moss as No. 3224. Spores the same, 
3.7-4.5 X 6-8.5p. 

4018. Near No. 3931, but on different moss, January 24, 1920. Spores 3-4.5 X 
7.5-9.7p. 








2. Cyphella fasciculata (Schw.) B. & C. 
C. fulva B. & Rav. 





PuaTE 30 


Cups gregarious in good numbers, and often in part densely fas- 
cicled in groups or lines, about 0.6-3 mm. broad and same length, 
attached in center by a short stalk about 0.3-0.8 mm. long; outer 
surface of cup reddish-tawny, usually with one or two circular zones, 
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finely tomentose with curled hairs. Hymenium smooth, pale straw 
or light buff, lining the inside of the cup, the mouth of which is whitish 
and contracted or, when wet and fully mature, open. 

Spores (of No. 4001, spore print) cylindric, curved, smooth, white, 
2-3 x 7.5-llu. Basidia 5—6.5u thick, flat at end, with four very 
small and short sterigmata. 


4001. On dead Alnus twigs, January 22, 1920. Not fascicled in this collection. 
4017. On dead Alnus twigs, January 24, 1920. Many densely fascicled groups in 
this lot, also many single ones. 
Common on branches of alder (as C. fulva). Curtis. 


3. Cyphella cupulaeformis Berk. & Rav. 
PLATE 30 


Centrally attached by a very short stalk; plant up to 1.5 mm. _ 


long by 2.5 mm. broad, cup-shaped or goblet-shaped, the outside 
minutely scurfy and pale gray-brown, the hymenium inside the cup 
smooth and about the color of the outside; the mouth open when 
wet, collapsed and practically closed when dry. 

Spores white, very remarkable in being set with six or more spines 
which are about 3.7% long, body of spore 4.5-5.5 x 5.5-6y. The 
spines do not appear until the spores are nearly grown, the spores 
up to that time being smooth and oval; as the spines begin to develop 
the spores appear simply angular for a while. Basidia club-shaped, 
8u in diameter. 

4019. On decaying cedar limb, January 24, 1920. 


4. Cyphella capula (Holmsk) Fr. 


We have not yet found this and adapt the following from Burt 
(1. ¢., p. 366). 

Growing on dead stems of herbs and forming little whitish, pendu- 
lous cups drawn out to a stalk, the entire plant about 1-3 mm. long 
and 0.5-2 mm. broad; hymenium on the inside of the cup; outside 
of the cup and stem glabrous; the cup margin irregular. 

Spores white, flat on one side, 3-3.5 x 4.5—6y. 


Common on stems of herbs. Curtis. 


SOLENIA 


Fruit bodies in the form of small to very small cups or tubes 
which are commonly so closely set as to appear almost as a continu- 
ous stratum to the naked eye. The cups are somewhat contracted 
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at the mouths and are seated directly on the substratum or are sur- 
rounded at base by a very delicate weft of threads, the subiculum. 
The smooth hymenium covers the inside of the cups. Basidia club- 
shaped with usually 4 sterigmata. Spores smooth, white (at least in 
S. poriaeformis). Distinguished from Cyphella by the more densely 
crowded cups which often arise from a superficial weft, and in some 
species by the more elongated, cylindrical cups. 

A peculiar genus that has been placed usually in the Polyporaceae, 
but is probably better treated in the Thelephoraceae as its relation- 
ship to Cyphella seems obvious. It is placed next to Cyphella in 
Engler and Prantl’s system (Hennings), and also by Bourdot and 
Galzin (Bull. Soc. Myc. Fr. 26: 225. 1910), which see for a good 
treatment of the French species. See also Rabenhorst, Krypt. 
Flora Deutschland, etc. 11: 390. 1884. 

To represent this genus we are including only one species. In 
American herbaria are represented commonly about ten other species 
among which the most widely distributed are S. anomala, S. candida, 
S. ochracea, S. stipitata and S. villosa. All or nearly all known species 
grow on dead wood and branches or dead herbs (one is said to grow 
on dung). 


Solenia poriaeformis (DC.) Fuckel. 
PuaTEs 15 AnD 30 


Plant forming encrusting, non-removable patches quite variable 
in size and irregular in outline, which often fuse to make much elon- 
gated areas with rather definite margin; composed of a layer next 
the bark made up of extremely delicate, interwoven, white threads, 
about 1.2-2.5u4 thick, in which are imbedded for about 4-\% their 
depth, minute, circular, or somewhat flattened cups, about 4 or 5 
to a millimeter, which usually cover the entire surface and nearly 
touch when expanded, are about 90-110. deep and are covered all 
over the outside with white, granular, easily removable powder, while 
the inside is covered with the smooth hymenium. Under moderate 
power the cups look like citron covered with sugar powder, and when 
the powder is rubbed off they are seen to be deep brown, contrasting 
strongly in section view with the white felt in which they are sitting. 
Wall of cups about 30-40y thick, brown, the hymenium occupying 
a little less than half of this thickness and less dark than the closely 
woven outer part; margin incurved and partly closing the cups even 
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when wet. The color of the plant in the fresh state a dull white, 
which is a little darkened by the small openings of the cups and is 
almost entirely due to the fine white powder covering the exposed 
parts of the matrix as well as the outside of the cups. When very 
young the plant is thin and sterile, with a minutely granular appear- 
ance. The cups first appear as very small openings extending to 
within 44 mm. of the margin; later, when expansion ceases, they 
are formed almost to the marginal line. 

Spores (of No. 4686) white, smooth, oval, 3.5-4.5 x 5-7.5u. 
Basidia clavate, 4-spored, 6.5y thick. A most peculiar plant differ- 
ing from other species of Solenia in the short, partly embedded cups. 
We have compared our plants with several collections from America 
and one from Bresadola at the New York Botanical Garden and find 
them similar in all essentials. Most other collections have the cups 
less crowded and in some they are broader. Our plant seems to be 
a dense, small-cupped form Bourdot and Galzin give microscopic 
characters which agree with ours, as spores 4-5x 4.5-6.5u, basidia 
5-8 x 18-24u, 2-4 sterigmata; and Dr. Burt writes me that a col- 
lection made by him in Sweden has spores 4.5-5 x 5-6y. Hennings, 
in the Pflanzenfamilien, gives the spores as 3-3.5 x 11-14y, which 
is probably an error. 

4275. On dead bark of old live grapevine (V. aestivalis), April 15, 1920. Spores 
pure white, short, oval. 

4317. On bark of Vitis, May 28, 1920. 

4686. On dead bark of live, wild grapevines, November 13, 1920. 

4700. On bark of live grapevine, December 4, 1920. Poorly developed specimens 
with few cups. 


ALEURODISCUS 


Plants in the species here treated growing on the bark of living 
trees or dead shoots and forming entirely resupinate, white, small, 
thin or thickish crusts with well-defined margins (the margin at times 
is vague in A. botryosus) and hard, brittle flesh; or in one case form- 
ing small cups with the margin free all around. Basidia and spores 
large to very large; spores white, minutely punctate or spiny; no 
cystidia or setae present, but paraphyses often of peculiar form occur 
in the hymenium or throughout. 

Other groups of species included by Burt in this genus, but not 
treated by us, have other characters separating them from the Ster- 
eums. See Burt, Ann. Mo. Bot. Gard. 5: 177. 1918; Bourdot and 








PLATE 15 





ALEURODISCUS MACRODENS. No. 4734. [Above.] 
SOLENTIA PORIAEFORMIS. No. 4686. |Below.] 
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Galzin, Bull. Soc. Myc. Fr. 28: 349. 1912; Lloyd, Mycological 
Notes No. 62: 926, Pl. 147, figs. 1666-1681 and Pl. 148, figs. 1682- 
1688, and Pl. 145, fig. 1652. 1920. For morphology and cytolegy of A. 
amorphus see Am. Journ. Bot. 7: 445, Pls. 31-33. 1920. 


KEY TO THE SPECIES INCLUDED 


On bark of living trees. 
Spores very large; not smaller than 12 X 15x. 
Flesh pliable and Jeathery when wet, margin free and up- 
re ee ee rete aaee A. Oakesii (1) 
Flesh hard and woody even when damp, margin not free or 
scarcely so. 
On post oak or white oak; spores oval-elliptic, minutely 
IIE bins os dca cea ehh coach ede + aks Kaw oamae nl A. candidus (2) 
On elm; spores subspherical to short-oval, very minutely 
punctate (some appearing smooth)..................4 A. candidus var. 
sphaerosporus (3) 
On ash; spores subrectangular, set with a few large, 


PL, Sn obetuaten sks st ueeecelecekdcden comes A. macrodens (4) 
On cedars; spores subspherical to short-oval, covered with 
WRNER, SENN GENTS. «ooo o vivcescecsccecsecesencnced A. nivosus (5) 


Spores not larger than 7 X 12u. 
On maples (said also to grow on ash, elm and white oak); 


thinner and smaller than any of the above, irregular. ... . A. acerinus (6) 
On dead shoots of blackberry, lilac, etc. Spores 7.5-11 X 
Ps 6 66a ee ehNee New estan se ecdnes 40 Sank eaweseee A. botryosus (7) 


1. Aleurodiscus Oakesii (B. & C.) Cooke. 
PLATE 30 


Small, saucer-shaped or shallow cup-shaped, rather broadly 
attached by the center, the margin quite free all around and curved 
up when damp, incurved over the hymenium when dry, the exposed 
outer (lower) surface white and fibrous, especially on margin and near 
attachment so as to appear tomentose; hymenium even or a little 
wavy, minutely pulverulent, pale avellaneous (light fawn brown) 
both when wet and dry. Flesh about 0.5 mm. thick, leathery and 
pliable when wet, rigid when dry. 

Spores ovoid, white, minutely papillate-warted, 12-16 x 15-20. 
Basidia very large, 15-16y thick with 4 large sterigmata. Para- 
physes often moniliform by constrictions mostly with prong-like 
short branches at the tip or lower down. 

The plant resembles in form a small Stereum attached by the 
center. Single plants are about 3-5 mm. broad when damp and ex- 
panded, but they fuse more or less completely when they touch, so 
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that elongated or irregular groups are produced which may be a cm. 

or more long and broad. When two plants meet and fuse a low ridge 

is left on the hymenium. This plant is easily distinguished from the 

other species of the genus here treated by the saucer-shaped form 

and pliable, leathery texture when wet. 

3937. On bark of Ulmus near upper end of Scott’s Hole, January 11, 1920. Photo. 
Upper district. Bark of white oak. Curtis (as Corticium). 


2. Aleurodiscus candidus (Schw.) Burt. 
Stereum candidum Schw. 
PLATES 16 AND 30 


A small, entirely resupinate plant, growing on the bark of trees 
and forming hard, crustaceous, chalk-white patches of irregular shape 
and definite outline, usually under 2 cm. in diameter vith the margin 
free so as to show its under side which is blackish. Surface smooth, 
minutely pulverulent under a lens, showing irregularities of the bark 
over which it is spread. Flesh thick for so small a plant, about 0.5- 
1 mm. thick, white or pale creamy, quite hard and brittle. Under a 
lens the flesh shows a rather faint stratification with as many as 5 or 
6 layers, each probably representing a period of fruiting, but the 
time required to form each layer is not yet known. 

Spores white, subspherical to short-oval, minutely papillate, 
12.5-16.7 x 16.6—22u, most about 15 x 20.4u. Basidia large, club- 
shaped, 11—14y thick, with four very long sterigmata. Mixed with 
the basidia are delicate, dense, hyphal paraphyses branched like a 
bush above and much encrusted with granular crystals. 

The plant is very common in Chapel Hill on bark of post oak and 
white oak, and is very easily recognized by its color, habit and place 
of growth. Burt describes the spores as smooth, but suggests that 
they may prove to be minutely rough walled. We find them min- 
utely papillate. 
1377a. On bark of post oak trees, November 28, 1913. 


1517. On bark of a post oak tree, December 14, 1914. 
3827. On living post oak, December 6, 1919. 


Salem. Schweinitz. 
Low and middle districts, bark of trees. Curtis. 
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3. Aleurodiscus candidus var. sphaerosporus n. var. 
PLATE 30 


Plant exactly like A. candidus except for smaller average size of 
the crusts and for the more spherical spores: The chalk-like, min- 
utely pulverulent surface and hard, friable, pale flesh are the same 
in both. The smaller, more broken up pads seem to be the result 
of the more fragmented and mossy bark of the elm. The spore differ- 
ence is constant here and taken with the different host furnishes about 
the right grounds for establishing a variety. 

Spores (of No. 3902) nearly spherical, white, very faintly rough, 
13-20 x 15.5-24y, most about 16.3 x 19.2y. Basidia large, about 
13y thick. The spores are even more faintly rough than in A. can- 
didus. 

To be found on most elm trees in Chapel Hill. 


2021. On elm (Ulmus alata), March 10, 1916. 
3902. On elm (U. alata), December 16, 1919. 
3907. On elm (U. alata), December 18, 1919. Spores exactly as in No. 3902. 


4. Aleurodiscus macrodens n. sp. 
PuLaTEs 15 AnD 31 


Forming irregular, often somewhat elongated patches about 2 mm. 
to 2 em. long with well-defined margins and with much the aspect of 
A. candidus; surface minutely pulverulent, pure white or when old 
and weathered pale cream; entire thickness only about 150-190u, 
the structure in section much obscured by very small crystals and the 
densely branched paraphyses. 

Basidia entirely embedded, 12—15y thick, irregular and bent, with 
four long, stout sterigmata, which only reach the surface by their 
tips. Spores (of No. 4734, print) commonly rectangular in outline, 
the surface set with a few large, irregularly placed, bluntly pointed 
spines which are up to 4y long; body of spore 11.5-15 x 18.5-27y 

In passing the plant would be taken for A. candidus, but when 
examined is seen to be much thinner with the closely pressed margin 
not showing a dark underside. The spores are remarkable and 
unlike any others in the genus. 

4734. On bark of a living tree of Frazinus, December 14, 1920. Type. 
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5. Aleurodiscus nivosus (B. & C.) H. & Litsch. 
Stereum acerinum var nivosum B. & C. 
PLaTEs 16 AND 31 


Plant forming crust-like elongated patches of definite outline, 
about 1-23 mm. long by 1-4 mm. broad, the elongated axis vertical, 
at first thin like a streak of whitewash, then thickening into a mat- 
tress-like patch about 0.5-0.7 mm. thick with a free margin that is 
black below; in age cracking across to make smaller areas as in 
Stereum frustulosum. Surface always chalk-white. -Flesh brown be- 
low a thin surface layer; hard, dry and rather friable. 

Spores (of No. 3897) white, oval, with a small, distinct mucro and 
short, sharp, delicate spines, 12.9-15.9 x 15.9-21.5y. A few spores 
show a remarkable variation in having small blunt warts like a Hyd- 
num. 

Very common, and to be found on almost every cedar tree. 
Differs from A. candidus in more spiny spores, proportionately 
narrower, longer and thinner fruiting bodies, and in growth on cedar. 
Burt’s description of the spores as smooth is incorrect for our speci- 
mens. The close-set, slender spicules distinguish the plant at once. 


Burt also describes the plant as thin with margin not free as in A. 
candidus. This is true only for the young condition. As growth 
continues the flesh becomes thicker and cracks across and the margin 
becomes free and shows the blackish outer (under) side. 


3897. On bark of living cedar, December 14, 1919. 
3920. On living cedar tree, December 22, 1919. 


6. Aleurodiscus acerinus (Pers.) H. & Litsch. 


A smaller and thinner species than the others treated; crustaceous, 
irregular to subcircular or rarely elongated, up to about 3 mm. wide 
or when elongated up to a em. long; chalk-white, minutely pulver- 
ulent, the abrupt margin definitely outlined. Hymenium contain- 
ing slender branched paraphyses that are much encrusted with crys- 
tals. 

Basidia clavate, about half as large as in A. candidus, sterigmata 
four, elongated. Spores (according to Burt) white, smooth, 6-7 x 
10-124. 

2020. On bark of living deciduous tree, December, 1915. We have misplaced 
this collection which was seen and determined by Burt, and so have not 
been able to make original observations on the spores. 


Common on bark of trees. Curtis (as Stereum). 





PLATE 16 


ALEURODISCUS CANDIDUS. No. 3827 [above]. 
ALEURODISCUS NIVOSUS. No. 3897 [below]. 
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7. Aleurodiscus botryosus Burt. 
PLATE 31 


Entirely effused to form elongated patches up to 5-6 cm. or 
smaller, more scattered patches. Surface under a lens more or less 
lacunose and granular-looking except in the thickest places where 
it is continuous; pure white or creamy, smooth, and removable as a 
soft, flexible membrane when wet; thickness in our collection only 
45-65y, nearly all of which consists of the hymenium, in which are 
embedded a large number of subspherical, amorphous, irregular 
bodies, probably of a proteid nature. Many bottle brush paraphyses 
present in hymenium. 

Basidia 11-124 thick, with four long, curved sterigmata 14—l6y 
long. Spores white, minutely rough, oval with an abrupt mucro, 
flattish on one side, very granular when shed, sprouting freely over 
night in a damp chamber, 7.5-10.5 x 14-19u. 

Except for its thinness, amounting to scarcely more than a hy- 
menium on the substratum, our plant agrees well with Burt’s species 
and our determination has been confirmed by him. 


4710. On dead blackberry in low place, Glen Burnie Farm, December 5, 1920. 

4724. On standing dead shoot of lilac, December 12, 1920. Spores white, surface 
minutely warted, 8.5-11 X 14.8-18.5z. 

4740. On dead vine of Vitis (aestivalis ?) December 18, 1920. Spores white, sur- 
face minutely rough, 8.5-11 X 14.8-18.5y. 


CONIOPHORA 


Entirely resupinate, fleshy, subcoriaceous or membranaceous; 
hymenium undulate, tubercular, granular or even; basidia simple; 
spores smooth or slightly angular, ochraceous or at times nearly color- 
less. Saprophytic on dead wood, often causing serious decay of 
structural timber. Burt reports three species from North Carolina 
and nineteen from North America. See Burt, Ann. Mo. Bot. Gard. 
4: 237. 1917. Also see Massee in Journ. Linn. Soc. (Bot.) 25: 128. 
1889. We are including but one species. 


Coniophora arida (Fr.) Karsten. 
PLATE 31 
Irregularly effused, membranaceous when wet, forming long, 


thin, narrow patches about 1-3 cm. broad by several cms. long and 
about 175u thick on average, with indeterminate margins. Color 
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when dry a warm buff to buffy brown, usually darker in center. 
Surface even, pulverulent, sparingly cracked in places; context made 
up of loosely packed, thin-walled, hyaline hyphae 2-3.7y thick; 
hymenium closely packed. No cystidia and no crystals present. 

Spores fuscous in a good spore-print, smooth, elliptic with a dis- 
tinct mucro, 6.6-7.2 x 9.3-1l.ly. Basidia club-shaped, swollen 
considerably at the distal end; extending out above the hymenium 
up to 20u (counting the sterigmata); 8.5y thick, sterigmata 4, prong- 
like, curved. 


4219. On bark and wood of dead pine, March 23, 1920. 
4235. On bark of pine log, Apri] 15, 1920. 


PENIOPHORA 


Entirely resupinate as a thin encrusting layer, as in Corticium, 
but differing from the latter in having specialized cystidia included 
in the hymenium and usually projecting as far as the basidia or 
beyond them. We are including one (P. albomarginata) which often 
has a narrowly reflexed margin. The cystidia are commonly warted 
on the distal half, in which case they are easily distinguished. Spores 
smooth, white or (when fresh) pink. Hymenochaete differs in having 
dark, smooth, spine-like setae projecting far above the basidia. The 
pink color shown by a fresh spore print in several species we have 
studied fades out after a few months in the herbarium. We have in- 
cluded six species to represent the genus, which is a large one and 
often difficult to distinguish from Corticium. See Massee in Journ. 
Linn. Soc. (Bot.) 25: 140. 1889; Bourdot and Galzin, Bull. Soc. Myc. 
Fr. 28: 372. 1912; Cooke, Grevillea 8: 17. 1879; Bresadola, Ann. Myc. 
1: 100. 1903 (as Kneiffia). See also Gleocystidium as treated by 
Bourdot and Galzin in Bull. Soc. Myc. Fr. 28: 354. 1912. This last 
genus includes species usually treated under Peniophora, but its rec- 
ognition, as Burt has well said, would lead to difficulties without com- 
pensating advantages. Other proposed genera as Peniophorella and 
Gloeopeniophora have similar objections. For a species parasitic on 
chrysanthemum (Corticitum (Peniophora) Chrysanthemi Plowr.) sée 
Trans. Brit. Myc. Soc. for 1904, p. 90. 1905. 





KEY TO THE SPECIES TREATED 





On pine wood, making an extensive, pale, sub-translucent, 
parchment-like membrane when dry; sub-waxy when 
GS cab scakectonanreryseter daria tesedindeky Xacreweted P. gigantea (1) 
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On deciduous woods, mostly with bark on. 
Margin distinet and often uplifted a little in places. 
Deep brown with a conspicuous whitish border; sur- 


face velvety, not oracking.............cceccccceces P. albomarginata (2) 
Brownish purple; finely cracked superficially when 
Os hicicticsaiy a Ritcedcoahanteaecne makes + Mecdae P. violaceo-lividum (3) 


Margin very thin and indistinct, closely adnate; 
Light gray to white with creamy areas, texture loose 
and velvety-looking; spores very long and narrow, 
EE Ss 604.6 obsaccseeNees Kew oon ne veeen P. longispora (4) 
Not as above. 
Deep blackish brown when wet, a much lighter gray- 
brown when dry; only 55-75 thick; surface glab- 
rous, nodulated, cracked to the wood when dry. P. cinerea (6) 
Whitish to ochraceous buff; thick (200-250u), sur- 
face glabrous, cracking when dry to show the pure 
white tissue beneath; margin thin and fading away. P. mutata (7) 
Margin distinct but irregular and byssoid when growing, 
in places connected with extensive ropy strands; color 
OE UNS WE WH CII oon. o. Sian ce ccc nescccss P. filamentosa (5) 


1. Peniophora gigantea (Fr.) Massee. 
PLATE 31 


Patches up to 8 em. wide by 14 em. long, adnate, sub-waxy; when 
old smooth and even, when young slightly hypochnoid; color varies 
with age, grayish white or light cream to vinaceous buff when old; 
surface minutely granular under a lens; margin indeterminate when 
young, later determinate. Structure, in section, up to 1 mm. thick, 
made up of two distinct layers (apparently three before the applica- 
tion of KOH) of about equal thickness; lower layer consisting of 
closely packed, septate, considerably branched, clamp-connected 
hyphae (clamp connections are difficult to make out) 4.24 thick which 
are more loosely packed at surface of substratum and become very 
closely packed toward the center of the plant; upper layer made up 
of closely packed, almost vertical hyphae with many faintly encrusted 
cystidia scattered throughout, which are 9.3-11l.ly thick. Basidia 
club-shaped with the end swollen, 4 x 11-18p. 

Spores oval, hyaline, smooth, 2-3.5 x 3.7-5.5u. 

Our plant agrees completely with plants of this species from 
Bresadola at the New York Botanical Garden Herbarium. The 
dried plant has a subtranslucent, parchment-like appearance. 


4306. On ground side of new pine sills and leaves which had been on ground four 
months, Clark’s Sawmill, May 10, 1920. 


Common. Curtis (as Corticium). 
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2. Peniophora albomarginata (Schw.) Massee. 
Stereum albobadium (Schw.) Fr. 
PLATES 18 AND 31 


Entirely resupinate or, when on the sides of branches, with a 
free shelving margin which is rarely over 7 mm. wide, beginning as 
subcircular or oblong patches which may later fuse into an extensive 
membrane, color of hymenium when damp a rich deep brown (about 
bister brown of Ridgway) with a conspicuous white margin which is 
sharply delimited and not byssoid; when dry the brown lightens to 
about avellaneous with a darker ring just behind the white margin; 
shelving part brown on back, inherently fibrous and roughish, not 
tomentose, obscurely zoned. The resupinate part can be removed 
from the wood without much difficulty as a pliable thickish membrane 
like chamois skin, which in cross section is concolorous, fibrous and 
about 0.6-0.8 mm. thick. The hymenium is not shining but has a 
velvety, glaucous appearance. When drying the plant does not 
crack, but remains a complete membrane. 

Spores (of No. 3849) smooth, white, elliptic, some bent, 3-4 x 
6.5-9.3u. Basidia clavate, 7.24 thick; sterigmata four. Cystidia 
pointed, encrusted with crystals. 

This is treated as Stereum albobadium by Burt. We are not 
using the name albobadium because we do not want to make a new 
combination. 


3849. Dead limbs of peach or cherry in a brush heap, December 9, 1919. 
3873. On fallen branch of ironwood (Carpinus) in Arboretum, December 12, 1919. 
3932. On dead sycamore limb, January 10, 1920. 


Hartsville, S. C. Several collections, December, 1919. Coker. 
Low and middle districts on trunks and branches. Curtis. 


3. Peniophora violaceo-livida (Somm.) Bres. in Bourdot and Galzin, 
Bull. Soc. Myc. Fr. 28: 405. 1912. 


Corticium violaceo-lividum (Somm.) Fr. 
PLATE 31 


Entirely resupinate and crustaceous or rarely the margin curled 
up for 1-2 mm., thin and pliable and leathery when growing, the 
margin appressed and rather definite but extending with short fibers; 
the very margin whitish purple, then a handsome brownish purple, 
the older surface losing most of the purple and becoming dry and 














PLATE 17 


PENIOPHORA MUTATA. No. 3993 [top]. 
PENIOPHORA LONGISPORA. No. 4242 [center]. 
CORTICIUM ARACHNOIDEUM. No. 4235a [below]. 
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thinner and finely cracked, the cracks involving only the surface 
layer. Flesh brown, fibrous, about a quarter mm. thick near margin. 
The plant appears first as small, scattered patches with a plush-like 
surface which rapidly extend and coalesce to form large patches up 
to 6 cm. broad and 15 cm. long, perhaps larger at times. If protected 
in a Petri dish the growing margin becomes densely tomentose with 
short fibers of the same handsome purplish color. At full maturity 
the surface becomes glabrous. 

Basidia club-shaped, 5.5y thick, with four sterigmata. Spores 
(of No. 3914) white, elliptic, smooth, 3.6—4.4 x 6—8.5y, rarely up to 10u. 
Cystidia long, pointed, often crooked or constricted below, extending 
beyond the surface (at times twice as far as in the drawing), set with 
crystals. Bourdot and Galzin give the spores as 9-12 x 3-4.5y; 
the basidia as 6-8 x 20-26u 


3914. On a dead stem of privet, December 20, 1919. 

3946. On twig of Chinese privet (Ligustrum Chinense) in Arboretum, January 16, 
1920. 

3964. On Baccharis in Arboretum, January 17, 1920. 


4. Peniophora longispora (Pat.) 
PLATES 17 AND 32 


Plant entirely resupinate, in patches up to 5 cm. long by 3 cm. 
wide and up to 148y thick; open, hypochnoid, finely pubescent and 
somewhat resembling a mold; color light gray to white with small 
creamy areas, color depending upon age, margin indeterminate. 
Context made up of very loosely packed, much branched, clamp- 
connected, unencrusted hyphae 2.64 thick. Hymenium of very 
inconspicuous basidia, mostly about 4.5y thick, and many cystidia 
which are about 3.7 x 40u, more or less pointed and encrusted with 
crystals and projecting far beyond the basidia. In untreated sec- 
tions there is a distinctly darker region in the hymenium indicating 
the presence of numerous crystals. 

Spores pure white, very long and peculiar, 2-2.6 x 13-—16.6u, 
pointed at both ends, straight or slightly bent and with two or three 
conspicuous droplets. 

Bresadola’s measurements in this species (as Kneiffia, |. c., p. 105) 
are: spores 2.5 x 12-15yu; basidia 5-6 x 30-32u; cystidia 3-4.5 x 
70-90u, encrusted with granules. 


4242. On bark of rotten oak limb, near Meeting of the Waters. 
4250. On decorticated sycamore (?) wood, April 15, 1920. 
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4302. On rotten, decorticated oak wood, May 9, 1920. Spores white, smooth, 
very long-elliptic, some bent, 2.5-3.7 X 12-16u. Cystidia thickly en- 
crusted, slender, 4u thick and up to 60y long. 


5. Peniophora filamentosa (B. & C.) Burt. Ms. 
PLATE 32 


Entirely effused and creeping irregularly over rotting bark or 
wood; margin distinct but irregular and byssoid when growing, in 
places connected with extensive ropy strands; surface when mature 
varying from dull buffy tan to chamois or even a deeper cinnamon 
buff at times, often with an olive tint, especially in youth; surface 
even, but responding to the substratum, having the appearance of 
chamois skin. Structure in section up to 350y thick, composed of 
loosely woven, rather delicate, brownish hyphae, 3-4.5y thick, with- 
out clamp connections, most of them heavily encrusted with crystals, 
some not; cystidia brownish, encrusted throughout or in places, 
about 6.5u thick including crystals and projecting 11-304. They are 
hardly more than protruding hyphae and intergrade with them com- 
pletely. 

Basidia 4—spored, 5-6u thick. Spores not found in our collection, 
said by Massee to be oblong-ellipsoid, 3 x 6y. 


4245. On decorticated, rotten frondose wood, April 15, 1920. 
4264. On rotten deciduous wood, April 17, 1920. 
4607. On living and dead dogwood, July 31, 1920. 


6. Peniophora cinerea (Pers.) Cooke. 
PLATE 32 


Extensively effused and combining into elongated irregular 
patches up to 10 or more cm. long at times, closely adnate and not 
removable, the rather definite margin not byssoid; in some fully 
developed specimens becoming thicker, almost as in Aleurodiscus; 
when damp a deep blackish brown with faint purplish tint, the sub- 
stance rather waxy; when dry a much lighter grayish-brown, about 
ash color and cracking imperfectly into small irregular areas, the 
crack extending to the substratum. Surface glabrous, moderately 
nodulated both when wet and dry, nodules structural and not due 
to irregularities of the wood, although any irregularities also show. 
Entire thickness about 55—75y. 











left}. 
No. 3849 [right]. 


2 


No. 104 


“ 
i“ 
- 
Lh 
~ 
~, 
5 
— 
— 
r 
mo 
iy 
t. 
~ 
~ 
= 
~ 
= 
ial 
~ 
_ 
~ 
= 
— 
om 
c 
RL 


< 
o 
<< 
+ 

A 
o 
% 
<, 
— 
ed 
~~ 
— 
a 
< 
= 
< 
& 
—_ 
x 
Ba, 
5 
— 
— 
“~ 
4 
ay 

















1921] THE THELEPHORACEAE OF NORTH CAROLINA 163 

Basidia 4.8—5.5u thick, 4-spored, sterigmata very delicate. Cys- 
tidia oval to club-shaped, set with crystals, imbedded. Spores a 
clear salmon color, sausage-shaped, 2.5-3.4 x 7.4—-9.5u. 

Our No. 4045 when compared with plants in the Curtis Herbar- 
ium and with others in the New York Botanical Garden Herbarium 
labelled C. cinereum agreed exactly. Bresadola (l.c., p. 104) gives the 
spores as 2.5-3 x 8-11y, cylindrical and curved. 

4045. On bark of dead branch of Crepe Myrtle, January 28, 1920. (Described 
above.) 

4299. On bark of fallen oak limb, May 9, 1920. Spores curved-elliptic, 2.8-3.5 X 

7-8.5p. 

Common on bark of limbs. Curtis (as Corticium). 


7. Peniophora mutata (Pk.) Bres. In Bourdot and Galzin, Bull- 
Soc. Mye. Fr. 28: 399. 1912. 


PuLaTEs 17 AND 32 


Extensively encrusting the bark, forming large, thickish patches 
up to 20 cm. or more long and 6 cm. broad; white, then buff or 
ochraceous-buff, when wet nodulated and veined, but shrinking on 
drying and becoming plain, the smooth hymenium cracking to show 
the pure white, fibrous layer below which rarely cracks all the way 
through. Margin very thin and fading away to a film. Plant about 
0.2-0.25 mm. thick, of which about half is the hymenium, the other 
half the white fibrous layer. 

Spores white, rod-elliptic, 3.4-4.2 x 10-13.7y. Basidia 7.7-8u 
thick. Cystidia very few and scattered, mostly deep in the hymen- 
ium, a very few at the surface, club-shaped and covered with crystals. 

This agrees in all respects with Peck’s Corticium mutatum. Plants 
so determined at the New York Botanical Garden are the same as 
ours, and the careful description of Bourdot and Galzin agrees in all 
important particulars. They give the spores as averaging slightly 
longer, 3-5 x 8-16y. There is also little doubt that this is P. sub- 
gigantea (Berk.) Massee, which was described by Berkeley from a 
collection of Ravenel on Magnolia glauca. Our plants are exactly 
like those distributed by Ellis on bark of Magnolia (N. Am. Fungi, 
No. 717). Another specimen on beech from Pennsylvania (at the 
New York Botanical Garden), which looks the same, was determined 
by Cooke as this. He says it is near Corticium laeve. A collec- 
tion labelled C. laeve Fr. from Society Hill, S. C., on Magnolia glauca 
by Curtis is identical as is also a plant that Ellis distributed in his 
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North American Flora (No. 719 as C. laeve on Magnolia). Another 
from England (Berkeley) has the same appearance. They do not, 
however, agree with the description of that species by Wakefield 
(Trans. Brit. Nye. Soc. 4: 115. 1912). 

3993. On bark of dead Magnolia tripetala, January 21, 1920. 


ASTEROSTROMA 


Effused on rotting wood; soft and spongy; particularly charac- 
terized by deep brown, stellate cells (cystidia) included in the con- 
text and making up its greatest bulk; pale, simple, protruding cystidia 
also present in our species. We include the only species we have 
found. 


Asterostroma cervicolor (B. & C.) Massee 
PLATE 34 


Extensively effused on very rotten deciduous wood, forming 
irregular patches up to 8-10 cm. or more wide and long; surface 
dull, minutely pruinose, pale fawn color when dry, deep dull brown 
when wet; margin fading out, indistinct, nearly concolorous.. Tex- 
ture soft and spongy except for a crust-like upper layer which may 
crack a little when dry, the thick, softer context not cracking. Dis- 
tinctly but slowly bibulous, and soggy when wet. 

Plant up to nearly 1 mm. thick. Hymenium 30-35y. thick, fol- 
lowed immediately by a very dense layer of stellate cells mixed with 
much granular material, below this a thick, much more open tissue, 
composed most conspicuously of the large stellate cells which char- 
acterize the genus. Mixed with these are bits of imperfect, frag- 
mentary, very slender, hyaline hyphae and granular detritus. In 
the more open layer there may be a thin, much denser layer just 
like that beneath the hymenium. Many fat droplets are present 
in the cells of the hymenium. 

Basidia projecting about 7-10y, irregularly pole-shaped, about 
4-6u thick, with four slender, straight sterigmata about 4y long. 
Cystidia broadly spike-shaped, almost colorless, with moderately thick 
walls, not encrusted, projecting a little farther than the basidia. 
Stellate cells deep brown, with about 4-12 spine-like arms which 
radiate from a central point and may be branched but are usually 
simple; their walls thick to very thick; arms variable in length, run- 
ning from very short to 82y long. These stellate bodies are evi- 
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dently of cellular origin and are formed apparently through the 
development of a single cell. Spores cream with a faint fawn tint 
in a heavy print, subspherical, angled or slightly tuberculate, 5-6y 
thick. 

4507. On very rotten oak wood and bark, south of athletic field, July 25, 1920. 


HYPOCHNUS 


Entirely resupinate, dry and coriaceous, felt-like or hypochnoid, 
that is, with the hyphae loosely woven throughout; hymenium even 
or papillose; basidia simple, four-spored; the spores rough or echinu- 
late, distinctly colored in most species. The plants are saprophytic 
on rotten wood, and usually grow on the under-side of logs. Burt 
records 30 species from North America (Ann. Mo. Bot. Gard. 3: 203. 
1916) of which several are mentioned from North Carolina. We are 
including two species to represent the genus. See also Wakefield, 
in Trans. Brit. Myce. Soc. 5: 476. 1917; Bourdot and Galzin, Bull. 
Soc. Mye. Fr. 28: 354. 1912 (as Gleocystidium in part). 


KEY TO THE SPECIES TREATED 


Color deep red-brown; surface very granular..................... H. atroruber (1) 
Color rusty brown with margin paler; surface felted............... H. fuscus (2) 


1. Hypochnus atroruber (Pk.) Burt. 
Zygodesmus atroruber Pk. 


Entirely effused, thin, of a granular appearance, color a deep 
red-brown, about argus brown of Ridgway on the surface, the lower 
interior and the very thin, indefinite, hypochnoid margin a much 
lighter, honey color. Context of loosely interwoven, frequently 
branched, clamp-connected hyphae, paler and more delicate in the 
lower regions, about 4.5y thick, reddish and coarser above, about 
6-7.5u thick; a few large strands next the substratum 15-18y. thick. 

Spores brown under microscope, subspherical, echinulate, 5.5-7 x 
6—7.7y. 

Our plants agree with Ellis No. 1390 of his North American Flora 
(on cedar) and with other ccllections on pine bark by Underwood, 
etc., at the New York Botanical Garden. They also agree well with 
Burt’s description (I. ¢., p. 230). Peck found the type on poplar 
and Burt does not mention conifers, but all collections we have seen 
were on pine or cedar. 

4692. On pine bark, spring of 1920. 
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2. Hypochnus fuscus Pers. 
PLATE 32 


Plant entirely resupinate and not removable as a membrane 
(Burt says separable), 300-500u thick, more felted than hypochnoid, 
ferruginous-brown (dark cinnamon brown with brighter areas of 
Sudan brown) in center to light gray on the indeterminate margin, a 
slight vinaceous tint observable throughout or in places. Sections 
show such a packing of crystals as to make the structure unintelli- 
gible without the application of KOH (which dissolves the crystals); 
after such treatment the context is found to be composed of loosely 
packed, much septate and much branched hyphae 3.7-7.5y thick, 
with clamp connections and bladder-like swellings up to 10.84 thick. 
Hymenium composed of basidia 7.7—25.9u, with four curved sterig- 
mata and a few pointed structures which arise from the bases of 
the basidia. Spores smoky brown, irregularly angled and spiny, 
5-7.4 xX 7.4-9.3u. 

4267. On very rotten deciduous wood, April 18, 1920. 


HYMENOCHAETE 


Habit like that of a Corticium or small Stereum, that is, forming 
on dead wood an entirely resupinate crust or with the margin free 
and projecting like a bracket. Differing from these in the presence 
in the hymenium of elongated, smooth, dark, spine-like projections 
(setae) which extend beyond the basidia. Peniophora differs in the 
colorless cystidia which are usually set with warts and crystals, and 
which may or may not project beyond the basidia. We include but 
three species to represent the genus. For a full treatment, see Burt, 
in Ann. Mo. Bot. Gard. 5: 301. 1918. Also see Massee, in Journ. 
Linn. Soc. 27: 95. 1890. 


KEY TO THE SPECIES TREATED 


Hymenial surface not tomentose-felted 
Color a deep rich brown; the margin usually free H. Curtisii (1) 


Color slate-brown when wet, clay-brown when dry; margin not 
H. corrugata (2) 


Hymenial surface tomentose-felted, at least on the margin; usu- 
ally rusty or brownish red, the margin paler................. H. agglutinans (3) 





No, 3830. 


= 
— 
RD 
— 
. 
— 
£ 
~ 
— 
—_ 
~~ 
. 
oa 
— 
ae 
— 
< 
_ 
— 
= 
a~ 
~~ 
Y. 
‘ 
—_ 
_ 
i“) 
al 
— 
ae 














1921] THE THELEPHORACEAE OF NorTH CAROLINA 


1. Hymenochaete Curtisii (Berk.) Morg. 
Stereum Curtisii Berk. 
PLATES 19 AND 32 


Extensively resupinate on the underside of oak branches and 
twigs, the free shelving margins extending about 4-8 mm. and form- 
ing extensive wings on both sides of the branch; dorsal surface of 
the caps zoned by ridges and colors, inherently fibrous, but not to- 
mentose, rough, exactly the color of the oak bark (deep gray) except 
for a pale cinnamon marginal zone. Flesh very thin and cloth-like, 
quite pliable, not very strong, cinnamon color; distinctly stratified 
under the microscope. Hymenium a deep rich cinnamon brown 
(about argus brown of Ridgway) at all ages unless much weather- 
worn, then paler; velvety from the close-set, short, curled and looped 
hairs among which are scattered longer and stouter, straight, taper- 
ing, red spines which project up to 60y. These last are very scattered 
and are apt to be missed unless several sections are studied. They are 
dark internally and most show a sheath-like hyaline thickening of 
the wall, which is most conspicuous below. 

Spores (of No. 3830) white, smooth, curved, 1.5-2.8 x 6-8.2u. 

Not rare on post oak limbs, where it extends as a complete cover 
over the underside of dead branches for a considerable distance, 
often several feet. This habit, with the deep, rich color and narrow 
wings, will easily determine it. 

3805. On an oak twig, November 29, 1919. Young plants. 

3830. On post oak twigs, December 6, 1919. Photo. 

3842. On a fallen oak limb, December 7, 1919. 

3843. On a fallen post oak branch on campus, December 7, 1919. 
3875. On a fallen oak limb, December 11, 1919. 

3899. On a branch of white oak, December 14, 1919. 


Common on the bark of white and post oaks. Curtis. 


2. Hymenochaete corrugata (Fr.) Lév. 
PLATE 32 
Extensively effused and entirely adnate and not removable; sur- 
face tuberculate, dull but not pulverulent, much cracked when dry, 
color when wet slate-brown with a tint of clay, when dry a lighter 
clay-brown except for the abrupt margin which is black on its very 
edge; thickness of entire fructification about 225y, the cystidia 
pointed, brown, with a colorless sheath, projecting about 75y from the 
surface. 
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Spores white, elliptic, smooth, 3 x 7.3-8.ly; basidia about 4.84 
thick, projecting (including the 4 sterigmata) about 7.54 beyond the 
surface. 

When put in water the hymenium is not wetted, but is finely 
silvered by a film of air. 

4076. On a corticated branch of a deciduous tree, February 4, 1920. 
Common on bark and. wood. Curtis (as Corticium). 


3. Hymenochaete agglutinans Ellis 


Forming circular or elongated patches up to 2 or more cm. across 
which fuse on touching and also firmly bind together any two branches 
in contact in its course; growing margin thick and definite, pure white, 
tomentose, older surface distinctly zoned with brown and brownish 
red, covered entirely or in all except the older parts with a thin, 
felted whitish or tan or drab or rich brown superficial coat. Sub- 
stance firmly leathery, tough, solid, about 500—700y thick; yellow- 
ish, except for the red upper layer which is about 75yu thick, and which 
is at first covered with the looser, felted, tomentose, paler coat in 
which are the strong, red, pointed cystidia which project about 
37—70u above the felt. These are lost as the felt wears away and are 
absent ini the older, smoother parts. Threads of the context about 
2.5-3u thick, much branched. Context very compact and solid, 
resembling a real tissue, but bibulous, at least in the surface layer. 

No spores or basidia could be found in our collections, and they 
are not mentioned by Ellis (Bull. Tor. Bot. Club 5: 46. 1874). 

On drying the margin may become elevated in places, pulling up 
the upper layer of the bark with it. It does not become truly free as 
in H. Curtisit. The species is certainly parasitic, at least after get- 
ting started. 


4694. On living branch of buckeye, New Hope Swamp, December 4, 1920. 
4743. On living branch of hornbeam, University Station, N. C., January 7, 1921. 


CORTICIUM 


Plants forming an entirely resupinate, encrusting, thin layer 
which is usually leathery and fibrous or hard and brittle, in some 
cases waxy when damp; hymenium without specialized cells project- 
ing or included. Spores smooth, or rarely angled, white, or (when 
fresh) pink. When pink the color of the spores fades soon in the 
herbarium. Most of the species are saprophytic on wood or bark 
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or more rarely on the ground and over mosses, etc., but a few are 
parasitic as e. g., C. Stevensii and C. vagum (see below). We are 
including C. lhlacino-fuscum in Corticium for convenience, as it has 
only a very narrow reflexed margin, if any. Burt treats it as a 
Stereum. We include only a few of the numerous North Carolina 
species. Burt has treated three parasitic species in Ann. Mo. Bot. 
Gard. 5: 119. 1918. For important papers on the genus see Massee 
in Journ. Linn. Soc. 27: 117. 1890; Wakefield, Trans. Brit. Myc. 
Soe. 4: 113. 1913; Bourdot and Galzin, Bull. Soc. Mye. Fr. 27: 223. 
1911 (this gives microscopic characters of the French species); 
Bresadola, Ann. Mye. 1: 93. 1903; Bresadola, Fungi Tridentini 2: 
36 & 57. 


KEY TO THE SPECIES TREATED 


Not parasitic on leaves and twigs of fruit trees. 
Color deep blackish indigo blue when damp............... C. caeruleum (1) 
Color creamy gray with a lilac tint....................... C. lilacino-fuscum (2) 
Color sordid whitish or cream to pallid yellowish or och- 
raceous; surface cracking when dry into easily removable, 


+ 


I I Io och n caisihictencnauavarc Sone ciewee’ C. scutellare (3) 
Color pale fiesh both when wet and when dry, cracked when 

Ca ON IE nis cee eeicersceasnas sens C. roseum (4) 
Color of mycelium and context deep orange, of hymenium 

pale sulphur; growing on grapevines.................... C. Viticola (5) 
Color pure white, margin pulverulent or hypochnoid....... C. arachnoideum (6) 
Color light slate when wet, yellowish gray when dry; tex- 

ture wefty and resembling a mold...................... C. vagum (7) 
Much like C. vagum in color and texture, but spores smaller 

and hyphae with clamp connections.................... C. subcoronaium (8) 


Parasitic on apple, pear, or quince and forming a pinkish buff 
felt on the lower surface of the leaf and also brown sclerotia 
iio as oo cek Oc ailcan comemeeeban ber eeencnsen C. Stevensii (9) 


1. Corticium caeruleum (Schrad.) Fr. 
Thelephora indigo Schw. 
PLATE 33 


Forming small or large patches up to 9 cm. long on twigs and 
small branches of deciduous woods with the bark on; closely applied 
to the bark, dull, when damp deep blackish indigo blue with more or 
less gray tint, when dry blackish gray with often only a faint tint of 
blue; the margin whitish, well defined, irregular. When well grown 
the surface cracks into many small, unequal areas and has a thickish, 
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somewhat tuberculate look. Flesh 180-260, thick, a beautiful clear 
indigo in thin sections except for the outer part of the hymenium, 
which is suddenly colorless. 

Spores white, elliptic, smooth, 4.3-5.2 x 8.5-lly. Basidia 
6.5-7.54 thick, irregular. The spores sprout very soon in a damp 
chamber, the filaments coming usually from one side of the distal 
end. 

Easily recognized by the color and finely cracked surface. Mas- 
see’s colored figure (Pl. 33, fig. 3) does not represent well the color 
of our plant, but there seems to be no doubt of its identity. Plants 
in the Curtis Herbarium from South Carolina, Alabama and England 
are the same. The miscroscopic characters as given by Bourdot and 
Galzin also agree. 


3997. On California privet by President’s house, January 21, 1920. 
4018. On standing branches of privet and crepe myrtle, January 24, 1920. 
4722. On privet in President’s yard, December 10, 1920. 


Common on wood and bark. Curtis. 


2. Corticium lilacino-fuscum B. & C. 
Stereum roseo-carneum (Schw.) Fr. 
PLATE 33 


Extensively effused; margin definite, not fimbriate; not remov- 
able. When wet membranous and soft, pale creamy gray with dis- 
tinct tint of lilac; when dry slightly duller and cracking through 
the hymenium into numerous, rather small areas, showing the whiter 
context beneath, not tuberculate except over the inequalities of 
the bark. Entire thickness about 185y; the context composed of 
rather loosely woven, clear threads, 2.4—3.5y thick, with clamp con- 
nections and many crystals. In the hymenium are numerous slender 
paraphyses with short branches near their ends. Unfortunately our 
figure shows only one and that not branched. Basidia 6.3-7.5y 
thick; up to 30u long, 4-spored. 

Spores white or pale cream, smooth, elliptic, 3.8-5.5 x 7-9.3y, 
easily collapsing. 

Our plants agree with plants so named from Ellis (N. Am. Fungi, 
No. 515), and with Burt’s description and figure of Sterewm roseo- 
carneum. In treating this as a Stereum, Burt is no doubt right, 
but for convenience we retain it for the present in Corticium. 

4071. On bark and wood of an oak limb, February 4, 1920. 
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3. Corticium scutellare B. & C. 
PLATE 34 


Extensively effused on corticated or decorticated wood, cracked 
into innumerable small areas, inseparable as a whole, but when dry 
the upper, rather friable and chalky part is easily removed from a thin 
white layer covering the wood; color varying from sordid white 
through cream or clay to pallid yellowish or ochraceous; obscurely 
nodulose; margin fading quickly out to a thin granular-looking edge, 
not byssoid. Entire plant about 148-260yu thick; hymenium about 
65-754, no cystidia. Clearing with potash shows a dark, dense 
layer of about the same or greater thickness beneath the hymenium, 
and a thinner, more delicate, pale layer next the wood; hyphae 
delicate, 2.5-3.5y thick. 

Spores long-elliptic, 4 x 7.5-9.3u. Basidia slender, long-clavate, 
about 7.4u thick, with four long sterigmata. 

This matches well with a collection from Bresadola so named 
at the New York Botanical Garden, and agrees well with the original 
description (Grevillea 2: 4. 1873). 

4043. On a very rotten but partly corticated branch of Aesculus octandra, Janu- 
ary 21, 1920. 

4223. On bark of oak wood, March 27, 1920. Spores subelliptic, 4.4-5.1 x 9.3- 
10x. 

4696. On bark of limb from a deciduous tree (birch or cherry), December 4, 1920. 
Spores (print) subelliptic, some slightly curved at mucro end, hyaline, 
3.7-4.5 X 7-9u. 

Common on bark of limbs. Curtis. 


4. Corticium roseum Pers. 
PLATE 33 


Plant effused, arising as small patches which fuse on meeting 
without leaving a trace of the line of junction; margin definite and 
at times a little uplifted, furnished with a very narrow white fringe 
of fine fibers when growing; surface smooth, dull with the appear- 
ance of fine felt, pale flesh color both when wet and dry, cracked 
when dry, the cracks reaching nearly to the substratum, but usually 
showing at the bottom the white fibers of the subiculum; 140-280 
thick; threads of context not densely packed, 2.8-3.8y thick, with 
clamp connections. Hymenium dense, about 50y thick, composed, 
in addition to the basidia, of crowded, much-branched, more or less 
contorted threads, the tips of which extend above the general sur- 
face and help to give the pruinose appearance. 
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Basidia 4-spored, long club-shaped, about 7.5u thick and project- 
ing about 40-50y; sterile cells of much the same appearance are 
scattered among them and may be young basidia. Spores (of No. 
4703) clear salmon, smooth, elliptic, 5.5-7.5 x 9.3-13y, granular, 
sprouting over night in a damp chamber. 

Our plants agree perfectly with a collection of C. rosewm from 
Bresadola at the New York Botanical Garden and with collections 
so named at Washington. Dr. Burt has seen our No. 3981 and de- 
termined it as C. roseum. 


3981. On decaying hickory tree, January 18, 1920. Hyphae delicate, clamp- 
connected, 3-4u thick. Spores smooth, subelliptic, 4.5-6 K 10-15u. 

4703. On bark and wood of branches of Salix sericea, Glen Burnie Farm, Decem- 
ber 5, 1920. 


5. Corticium Viticola (Schw.) Fr. 
PLATE 33 


Plants appearing as small, irregular patches with deep orange- 
red centers and paler byssoid margins which extend and fuse to form 
elongated crusts up to 2 or more em. long and 1 em. wide. Hymen- 
ium forming irregularly and at times in scattered patches, again 
continuous, pale sulphur yellow, with the appearance of fine leather, 
about 45-50u thick; the substance below about 185-250y thick and 
composed of very loosely woven, rather even threads about 3-4u 
thick, without clamp connections, which are usually a deeper, more 
orange color. : 

Spores white, smooth, elliptic, with one side flattish, 5-5.5 x 
8.5-9.4u 

Among the layers of the bark run deep orange rhizomorphic 
strands with byssoid fringes which connect with the superficial part. 
4693. On dead bark of a live grapevine, New Hope Swamp, December 4, 1920. 

Middle and upper districts on bark of grapevines. Curtis. 


6. Corticium arachnoideum Berk. 


PLATES 17 AND 33 


Effused irregularly over area of several centimeters, closely ad- 
herent, color pure white; margin indistinct and pulverulent or hypoch- 
noid, in center thicker and smooth, and in most places minutely 
powdery, having the appearance of a thin white-wash. In section 
about 1lly thick; context made up of very loosely packed, clamp- 
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connected, incrusted (so as to look very rough-walled) hyphae, 4.2u. 
thick; hymenium about 18, thick, made up entirely of young and 
old basidia, which are clavate, 4.84 thick, with four minute sterig- 
mata; no cystidia, but at base of the hymenium is a layer of crys- 
tals which KOH does not dissolve entirely. 

Spores white, short-elliptic, hyaline, 2.5-3.5 x 3.8-5u. 

When compared with specimens of C. arachnoideum from New 
Jersey (Ellis and Everhart, Fungi Columbiana No. 309) at New York 
Botanical Garden, our plants agreed exactly and Dr. Burt has kindly 
confirmed the determination. 
4235a. On very rotten, decaying, deciduous wood, March 25, 1920. 

Common on wood and bark. Curtis. 


7. Corticium vagum B. &. C. 
Corticuum botryosum Bres. Ann. Mye. 1: 99. 1903. 
PLATE 33 


Entirely resupinate, pulverulent-looking, margin indeterminate; 
easily separable from the substratum when wet, and with an open 
wefty structure that resembles a mold; color when wet, light slate, 
drying to a yellowish gray. Structure in section about 240y thick, 
consisting of very loosely packed, very large (7.4u thick,) consider- 
ably branched, frequently septate hyphae without clamp connections 
which are yellowish towards the substratum. 

Spores subelliptic (flat on one side, curved on the other), pointed 
at each end, 3.8-5.5 x 7.5-lly. Basidia simple, very peculiar, 
hardly distinguishable from the hyphae and not forming a distinct 
hymenial layer, 7.4-9 x 18~—25y, with two, four or six curved sterig- 
mata. No cystidia. 

The small group of Corticiums to which this species belongs is 
peculiar in the undifferentiated condition of the fruiting surface. 
There can scarcely be said to be a hymenium any more than in a 
mold. The plant is at times parasitic, again saprophytic. Burt 
(1. ¢.) has studied it along with two other related species and his 
description agrees substantially with ours. Hypochnus Solan, 
Corticium Solani and Rhizoctonia Solani are the same as this. Our 
plant also agrees in all important particulars with Bresadola’s de- 
scription of his species and with the more detailed description by Miss 
Wakefield (Trans. Brit. Myc. Soc. 4: 117. 1913). 


| 
| 
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4230. On bark of a dead poplar limb, April 4, 1920. 

4236. On inside of decaying poplar log, April 15, 1920. Spores pointed, sub- 
elliptic, 3.7-4.5 X 8.5-11.5u. 

4259. On bark and-wood of dead pine, April 15, 1920. 

4276. On dead pine wood, April 20, 1920. 


8. Corticium subcoronatum v. Hoehn. and Litsch. 


Adnate, thin, pulverulent-looking, so loosely woven as to be 
lacunate under a hand lens, when wet slate colored, drying to whitish 
gray; margin indeterminate. Structure in section after application 
of KOH about 90u thick, made up of extremely loosely packed, much 
branched, clamp-connected, hyaline hyphae 5.5-7.4u thick; no de- 
finite hymenial layer present but basidia are borne on the tips of 
much branched hyphae at outer surface and the large number of 
collapsed basidia give the appearance of a layer of crystals; basidia 
6.6-7.4 x 12.5y, with four sterigmata and not distinguishable from 
hyphae except for the presence of sterigmata. 

Microscopic appearance like C. botryosum, but differing in sec- 
tion in that the present plant has more delicate hyphae which are 
not yellowish at base as in C. botryosum, and has clamp connections 
at septae and smaller spores than the latter. See Wakefield in 
Trans. Brit. Myc. Soc. 4: 118. 1913. 

4271. On bark of very rotten oak log, near Meeting of the Waters, April 18, 1920. 


9. Corticium Stevensii Burt. 


While we have not found this in Chapel Hill, its frequent presence 
in the mountain region of this state and its importance as a parasite 
of apples, pears, and quinces leads us to include it here. We adapt 
the following condensed description from Stevens and Hall (Ann. 
Myc. 7: 49. 1909, as Hypochnus ochroleucus) and from Burt ( 1. c¢., 
p. 125): 

Fructification forming a felty, dull pinkish buff, easily removable 
membrane on the under side of the leaf; hyphae 4.5—7.5y thick, not 
nodose septate, bearing the basidia scattered along them on short 
lateral branches; basidia 7-8 x Illy, with 4 sterigmata; spores 
hyaline, flattened or slightly concave on one side, 3-4 x 8-lly. 

The vegetative mycelium lives on the twigs and forms there 
chestnut-brown Sclerotia from which rhizomorphic strands run to 
the leaves and are dissipated into the fructifying hyphae. 
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Stevens and Hall report the fungus from numerous places in west- 
ern North Carolina where it does much damage to neglected orchards. 
The species is evidently related to C. vagum, and a true hymenium 
is absent. 


STEREUM 


Plants growing on wood in all species here treated; thin, flat, 
tough and leathery, or more woody and rigid; petal- or bracket- 
shaped; in our species usually growing horizontally with a broad 
attachment directly from the wood or from a more or less extensive 
resupinate portion; dorsal surface often velvety or hairy, concen- 
trically zoned and radiately strigose or rugose; hymenium quite 
smooth and not furnished with sterile spines (setae) projecting among 
the basidia, but cystidia or paraphyses may be present; basidia simple, 
spores smooth in our species, nearly white to pale smoky flesh color 
in a good print. Some species exude a colored juice from the wounded 
hymenium when in a growing condition. Burt has recently pub- 
lished his monograph on the American species in Ann. Mo. Bot. 
Gard. 7; 81. 1920. He records twenty species from North Carolina 
(including S. fuscum), two of which we are treating under Peniophora 
and Corticium. Two of these North Carolina species grow on the 
ground, both reported from the mountains. See also Massee, Journ. 
Linn. Soc. 27: 158. 1890. I am under obligation to Dr. Burt for 
having determined a number of my plants. For interesting remarks 
on S. abietinum Pers. see N. Y. Sta. Mus. Bull. 219, 220, p. 54, con- 
taining Report of Director for 1918. 1920. 


KEY TO THE SPECIES TREATED 


Plant forming smal] tuberculate bodies like crowded molar 
teeth; hymenium with many warted cystidia............ S. frustulosum (A) 
Not as above. 
Hymenium becoming reddish when bruised. 


Growing on frondose wood; surface tawny............. S. gausapatum (1) 
Growing on frondose wood; surface blackish with rusty 
margin; texture hard and woody when dry...........S. subpileatum (3) 
Growing on pine; surface pallid.................. ... 8. sanguinolentum (2) 
Hymenium turning dark brown when bruised.......... . SS. fuseum (10) 


Hymenium not becoming red or brown when bruised (S. 
subpileatum and S. fuscum, in which the hymenium 
changes color when bruised are included below, as this 
character is obscure except when quite fresh.) 
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Dorsal surface grayish, zoned, coarsely hairy............S. fasciatum (5) 
Dorsal surface grayish, zoned, tomentose; plant small, 

growing on cedar S. rameale a form (7a) 
Dorsal surface in large part smooth and shining; chest- 

nut or lighter reddish-brown, tomentose at base and 

at times on some of the zones....................4-- S. rameale (7) 
Dorsal surface satiny-tomentose, with zones of tan, cin- 

MAURO, DORMOTE, COB. 6c ic ciccsceccicnnses. S. lobatum (6) 


Dorsal surface smooth, silky-shining, pale tan to whit- 
S. sericeum (8) 


Dorsal surface white when dry and densely woolly hairy 
all over; hymenium golden yellow when dry; plant 
S. ochraceoflavum (9) 


Dorsal surface dull brown, subtomentose on the whitish 

I I Se co ci ewccean nwa aeamen sk S. fuscum (10) 
Dorsal surface smoothish or more or less scurfy-tomen- 

tose, particularly towards the margin; deep purplish 

brown or blackish, margin tawny when growing...... .S. swhpileatum (3) 


1. Stereum gausapatum Fr. 


S. spadiceum Fr. 
PLaTEs 20 AND 35 


Plant laterally sessile forming a complicated mass of branched, 
wavy, imbricated, horizontal caps which project a distance of about 
1.5-5 em.; a compound group at times extending laterally up to 
8-9 cm. Dorsal surface zoned frequently with ridges and prolifera- 
tions, densely matted tomentose all over; color when damp dull 
tawny with brownish zones, the margin reddish brown (where the 
reddish flesh shows through the thinner tomentum), when dry all 
parts are a clearer tawny or buffy tawny except for a narrow reddish 
margin. Hymenium wavy and undulating to form radial ridges, 
when damp dull dark brown with a tint of bay, the marginal part 
for about a em. being reddish ochraceous; all parts of the hymenium 
turn instantly dull red when bruised and emit a little reddish latex. 
When dry the hymenium becomes a somewhat lighter dull smoky 
buff or tan with a faint fleshy tint. Flesh when wet very tough and 
pliable, about 0.5 mm. thick, deep reddish brown, the hymenium 
about 0.4 mm. thick (unusually thick for a Stereum) and the tomen- 
tose coat about 0.6-1.4 mm. thick; tasteless and odorless. When 
dry the caps are rigid and rather brittle. 

Spores (of No. 4110) pale creamy flesh, smooth, elliptic, 2.5-3.7 x 


6-8.5u. 





No. 3821. 
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Not rare on rotting oak stumps and logs. The species is easily 
recognized by its good size, complicated structure, tawny and tomen- 
tose surface and dark hymenium which turns red at once when 
bruised. It differs from S. sanguinolentum in tawny color and growth 
on oak. The latter is pallid and grows on pine. 


334. On the base of a rotten oak stump, October 4, 1908. 

3821. On oak log at “Long Bridge,’ December 5, 1919. Spores 3-3.8 * 6-8.2y. 
3912. On dead oak log by Battle’s Branch, November 5, 1919. 
4110. Oak limb by Battle’s Branch, February 13, 1920. 


Common on trunks and stumps. Curtis 
Blowing Rock. Atkinson. 
South Carolina, Hartsville. Coker. 


2. Stereum sanguinolentum (A. &. B.) Fr. 
PLATE 35 


Largely resupinate, the upper margin reflexed and bracket-like, 
in our plants extending only about 4—5 mm.; surface of the free caps 
inherently fibrous, radiately striate, zoned lengthwise by thin brown 
lines, the remainder nearly white or brown, the thin margin white; 
flesh leathery, tough, elastic, thin. Hymenium more or less wrinkled 
and ridged, when young whitish (very pale fawn) sooner darker 
through light fawn to dusky fawn; when bruised in the fresh state 
immediately exuding a deep red juice which stains the surface, later 
the stained parts becoming dark dusky brown with only a tint of red. 

Spores (of No. 3967) white, sausage-shaped, 2-3 x 6-8.5y. 

Easily distinguished from others that turn red by growth on pine 
and different color. Our plants form patches about 1.5-2 x 1.5-4 
cm., some with and some without the narrow reflexed margin. If 
soaked again after drying the hymenium turns red almost all over 
and on drying again darkens to a very deep brown, the margin only 
remaining white. 

3967. On a pine log, January 17, 1920. Photo. 


Low and middle districts on pine trunks. Curtis 


3. Stereum subpileatum B. &. C. 


PLates 21 ann 35 
Plants bracketed from a resupinate layer, extending about 1.5-5 
em. or more, often anastomosing and contorted; dorsal surface vel- 


vety-scurfy when young and more or less persistently so, the older 
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part often quite smooth; multizonate, the more conspicuous zones 
with obscure ones between; usually crimped and waved to form 
radiating ridges like an oyster or pecten shell; color on younger grow- 
ing margin buff-tawny, then dull tawny-brown or at times abruptly 
blackish-brown, with dull purple zones and often deep gray zones 
near the margin. Flesh about 0.5-0.8 mm. thick, very hard and 
woody, not at all pliable when dry, composed of four distinct layers, 
the lower, just under the pale hymenium, thickest, ochraceous buff 
color, with vertical fibers and distinctly stratified in old plants (this rep- 
resenting the different layers of old hymenium); the next layer thinner 
(unless plant is young) and lighter with horizontal fibers; the next 
thinner still and black or nearly so and hard and shining like rosin; 
the upper brownish and densely spongy; threads of flesh densely 
packed, 3—4y. thick, without clamp connections. Hymenium smooth, 
pale creamy flesh color, cracking in age, often wrinkled and nodu- 
lated and obscurely zoned, becoming dull brownish red when bruised 
in the fresh state. 

Spores (of No. 3828) smooth, white, oval, 2.5-3.7 x 3.8-5.5u. 
Cystidia numerous, encrusted, blunt, about 5.2—7.54 thick, pro- 
jecting about 7.5-l1lu—a few bottle-brush paraphyses were seen in 
our preparations. 

The caps are perennial, the new growth arising from the lower 
layer of flesh only, and forming a new hymenium over the old one. 
Old plants may be practically black and the old hymenium may 
become straw color or dull creamy yellow with discolorations due to 
black or green molds. It is not often that one finds plants in so 
fresh a condition as to show the change to reddish in the hymenium, 
but the plant is easily determined by its other characters. Rare 
at Chapel Hill; apparently more common in the Coastal Plain. Our 
plant is just like S. subpileatum B. & C., as represented by No. 219 
in the Ravenel Exsiccati. Stereum sepium is very near, but is 
separated by Burt on account of the abundance of bottle-brush 
paraphyses. Stereum insigne also differs in having many such para- 
physes and in the absence of cystidia. Stereum rugosum has been 
considered in a different section on account of the red juice in its 
hymenium, but in our collections of S. subpileatum the hymenium 
also turns red when bruised, a fact which has not been mentioned by 
others. There is, however, no obvious juice in the latter. 


2837. On an oak log, September 23, 1917. 
3828. On the same log as No. 2837, December 6, 1919. 





PLATE 21 


STEREUM SUBPILEATUM. Nos. 1522 and 2837 [above]. 
STEREUM FUSCUM. No. 689 [center]. 
STEREUM RAMEALE. Nos. 3813 and 3825 [below]. 
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3955. On a standing dead white oak, January 17, 1920. 
Common on logs and stumps. Curtis. 
Blowing Rock. Atkinson. 
South Carolina. Hartsville (No. 1522.) Coker. 


4. Stereum frustulosum (Pers.) Fr. 
PLaTEs 18 aNp 35 


Plant forming small flat, tuberculate, usually crowded bodies 
which are somewhat expanded at the top. The upper, spore-bearing 
surface is usually grooved and uneven like a molar tooth, is brownish- 
gray in color and nearly glabrous. The sides are blackish brown 
and rugosely zoned. Flesh brown, very hard and woody, about 
1.5-3 mm. thick, zoned, each zone representing a renewed growth 
added over the hymenium of the preceding growing season as in 
Fomes. 

Spores white, smooth, oval, 2.5-3.5 x 4-5.ly. Basidia club- 
shaped, 5.5-7u thick, with four very long sterigmata. Cystidia 
numerous, club-shaped, covered over the distal half with close-set 
short spines like a giant’s club. These spines are not so long in our 
_ preparations as in figures by Burt (I. c., p. 227). (See also Lloyd, 
Letter 51, fig. 565; and Myc. Notes No. 49, p. 696, fig. 1041. 1917.) 
These peculiar cystidia, together with the perennial habit, indicates 
a relationship with S. subpileatum which is, I think, related to S. 
rugosum. 

The plant is common on decorticated, but still sound and hard 
oak stumps and logs. Plants in cavities and unexposed to weather 
may be buffy brown in color, and some of these at least are sterile. 
As they grow older the plants expand slowly above and if on ver- 
tical wood may become slightly shelving above, in such case looking 
very like a miniature Fomes. 

332. On hard dead wood of white oak, October 4, 1908. 
389. On hard dead oak trunk, October 20, 1911. 
1042. On stump of Liriodendron tulipifera, December 6, 1913. Photo. 
3814. On oak stump, December 3, 1919. 
4127. On oak stump, February 15, 1920. Plants up to 3 mm. thick, with as many 
as ten layers. 
Low and middle districts on wood and stumps. Curtis. 


Blowing Rock. Atkinson. 
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5. Stereum fasciatum (Schw.) Fr. 
PLATE 22 


Plants very thin, tough and pliable when fresh, rather brittle 
when dry, sessile, and attached by a narrowed base, often imbri- 
cated, individuals reaching a width of about 8 cm., the upper surface 
covered densely with a rather harsh, fibrous tomentum; color light 
creamy gray or grayish tan, with distinct, rather closely set zones. 
After maturity the upper surface soon becomes green from the growth 
there of the alga Pleurococcus. Hymenium smooth, faintly zoned 
and of a light fleshy-cream color. Spores (of No. 3815) smooth, 
elliptic, 2.1-2.9 x 5.1-6.5y, just like those of S. lobatum. 

The plant is very common on logs and stumps and may occur 
in such abundance as almost to cover a large log. It is not rarely 
intermixed with Coriolus versicolor. The caps are only about a quar- 
ter toa half mm. thick. The plant is easily recognized by the strigose- 
hairy cap, light hymenium and comparatively large size. It is often 
referred in American herbaria to S. hirsutum. 

938. On an old rotting log by Fern Walk, September 14, 1913. 
3815. On dead, deciduous twigs and bark, December 3, 1919. 
3820. On rotting oak, December 5, 1919. 

Common on trunks and limbs. Curtis. 


6. Stereum lobatum Kunze. 
PLATES 22 anp 35 


Plants about 1.3-5 cm. broad, sessile and attached by a narrowed 
base, petal-shaped and often fused laterally, surface conspicuously 
zonate with varying shades of light tan, cream, deep reddish brown, 
cinnamon, etc. Most of the surface is covered with a thick, close 
interwoven tomentum of satiny texture, but narrow zones on or 
near the margin may be free from it. Texture pliable when fresh, 
less pliable and rather brittle when dry, very thin. Hymenium 
smooth, faintly zoned; color a light fleshy salmon or fleshy tan. 

Spores (of No. 3816) smooth, white, elliptic, 2.2-3 x 5-6.5y, 
like those of S. fasciatum. 

This species is about as common as S. fasciatum which it resembles 
closely in shape, colors and texture. It averages smaller than that 
species and may be distinguished best by the interwoven, feltish 
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surface layer, which is not strigose hairy. Stereum versicolor Swartz, 
to which authors have referred this species, was collected in Jamaica 
and has a smooth surface (Lloyd, Myc. Notes 33: 429. 1909). My 
plants have been seen by Burt, who determines them as above. 
33]. On dead wood, September 25, 1908. 

3816. On dead deciduous twigs and bark, December 3, 1919. 

Common on trunks and limbs. Curtis. 

Hartsville, South Carolina. Coker. 


7. Stereum rameale Schw. 


S. complicatum Fr. 
PLATES 21, 23 anv 35 


Caps small, shelving from a more or less resupinate base, petal- 
shaped or shell-shaped, often fused laterally, usually projecting 3-17 
mm.; surface zoned, smooth and silky-shining except near the base 
where it is covered with white, gray or tawny fibers, or the hairs 
may occur on some of the zones more than half-way to the margin, 
or very rarely all over; color when quite fresh and damp a light och- 
raceous on margin, passing through ochraceous to reddish ochraceous 
at base, when dry a deep chestnut brown with paler zones, or when 
old and weathered the color may fade to much lighter. Hymenium 
smooth, strong, uniform ochraceous when fresh and damp, changing 
to a creamy flesh color when dry. When on horizontal branches the 
under side of the branch may be completely covered by the resupinate 
part, which gives rise on the sides to a long fringe of the projecting 
caps. On drying the plant contracts so much that the resupinate 
portion is often split and torn. 

Spores (of No. 3863) faint smoky flesh-color in a good print, 
smooth, rod-elliptic, 2-2.8 x 5-7y. Hymenium (of No. 3802) about 
35y. thick. 

When damp the hymenium also is faintly zoned but when dry 
it is not zoned. The dorsal surface is on the contrary more con- 
spicuously zoned in the dry state. A very pretty little plant which 
often occurs on small twigs and wings them on both sides if they 
are horizontal, also appearing in large numbers on larger branches. 


333. On a dead oak branch, January 14, 1909. 

362. On branches and small twigs, October 11, 1911. Tawny tomentose all over. 
3813. On a dead oak limb, December 3, 1919. Spores 2-2.8 X 5-7.2u. 

3825. On deciduous twigs, December 3, 1919. Hymenium strong orange salmon. 
4106. On an oak twig, February 13, 1920. 
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4174. Ona corticated oak branch, February 23, 1920. Color of damp hymenium 
about gold; grayish flesh when dry. 
Also many other collections on oak, sumac, ironwood, privet and peach, 


Blowing Rock. Atkinson. 
Common on dead limbs (as S. complicatum). Curtis. 


7a. Stereum rameale. Form on cedar. 


We have in Chapel Hill a form on Juniperous poles which differs 
from the typical in the much grayer and more tomentose surface 
in the smoky hymenium, and in never reaching the larger sizes often 
found in the latter. These differences remain constant from year to 
year, but as the spores and other microscopic characters are the 
same, I agree with Dr. Burt, who has seen my plants, that it is best 
to refer them to S. rameale. A description follows: 

Shape and size as in smaller examples of the typical form, mostly 
petal-shaped and attached by a constricted base, projecting about 
4-8 mm., at times largely resupinate, often in rows; dorsal surface 
light brown when damp with narrow zones of blackish brown, the 
margin white or black; scurfy tomentose nearly all over (a few nar- 
row glabrous zones are present at times); radially channelled; when 
dry pale gray with narrow blackish zones and an obscure cinnamon 
tint towards the margin. Hymenium uneven, smoky brown to 
smoky buff when damp, when dry smoky gray, the marginal part 
darker. ; 

Spores exactly like those of S. rameale, smoky flesh color, 1.8- 
2.8 x 5-6.6y.. 

Stereum radiatum Pk. which also grows on conifers (hemlock and 

spruce) in the northern states is very different. 


4026. On cedar poles with bark on, January 24, 1920. 
4318. Same spot as No. 4026, June 20, 1920. 


8. Stereum sericeum (Schw.) Sacc. 


PLaTE 35 


Plant arising from a little tubercle and, if beneath a branch, 
largely resupinate by fusions, reaching a length of 6 or 7 cm., the 
free and shelving margins not continuous but discrete and forming 
separate petal-like brackets which vary from very small up to 2 cm. 
broad and extending 1.5 cm.; often not resupinate and attached 
directly to the wood by a point. Dorsal surface smooth, silky- 
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STEREUM RAMEALE. No. 4106, 
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shining, pale straw or whitish gray, radially striate, transversely 
zoned. by narrow lines of brown. Hymenium pale fleshy-straw color 
to whitish, faintly ridged radially. Flesh very thin, hardly a fifth 
of a cm. thick, when damp very soft and pliable like softest leather, 
when dry subrigid and elastic. 

Spores (of No. 3962, Hartsville, S. C.) pale flesh color in a good 
print, rod-elliptic, 2.2-3.4 x 7-10u, a few up to Illy. 

The plants arise from points and if resupinate spread out and 
fuse when touching, forming a faint line on the hymenium to show the 
line of union just as in Fichleriella Leveilliana. The point of origin 
is indicated by a small central nipple in the center of each component 
part. The species is easily distinguished by the quite smooth, silky, 
pale caps, small size, and thin, papery structure. In age the plants 
often become split radially into narrow frayed strips. Rather com- 
mon. 

1043. On dead branch of Carpinus, December 6, 1913. 
4040. On blackgum twig in Arboretum, January 26, 1920. 
Hartsville, South Carolina. Several collections on black gum (Nyssa), 
December, 1919. Coker. 


9. Stereum ochraceoflavum (Schw.) Curtis 
PLATE 35 


Plants typically cup-shaped or elongated cup-shaped, if hanging 
then attached by a broad base or if on small twigs by an elongated 
line; if on upright branches then broadly attached by a resupinate 
side of the cup, size varying from quite small up to about 1.5 cm. 
broad, or several may be fused to make a length up to3 cm. Dorsal 
surface densely woolly-hairy all over, when damp dull white with 
narrow straw-colored zones towards margin and deeper reddish och- 
raceous zones near the base, when dry white all over (due to the 
colored flesh not showing through the white hairs). Hymenium 
somewhat uneven, of a beautiful golden-yellow color when dry, a 
more ochraceous yellow when wet; not changing when cut; after 
some exposure the color may fade to a paler buff. Texture tough 
and very pliable, like soft leather when wet, sub-rigid when dry; 
flesh about the color of the hymenium, both together hardly a half 
mm. thick. 

Spores (of No. 4033) white, elliptic, smooth, 2-3 x 5.5~-7.4y. 

A striking and unique plant, easily recognized by the small size, 
golden-yellow hymenium and woolly-white cap. This is certainly 
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S. ochraceoflavrum. I have compared a good collection of that spe- 
cies from the Schweinitz Herbarium and another from Schweinitz 
in the Curtis Herbarium, and find them identical. It is also like 
plants under this name in the Curtis Herbarium from Massachusetts, 
New York and Mississippi. The same thing from Alabama, South 
Carolina and Cuba in the Curtis Herbarium was labelled S. hir- 
sutum. Specimens of the latter from Europe are quite different. 
Our plant is also like S. ochraceoflavum as represented in the Kew 
Herbarium, where I sent some of my plants for comparison. Stereum 
sulphuratum B. & Rav. (Journ. Linn. Soc. 10: 331. 1868) seems very 
near. From the description the species would hardly be connected, 
but the type of S. sulphuratum in the Curtis Herbarium from Cuba, 
as well as a collection from Georgia, can scarcely be distinguished from 
our plants with a hand lens. Burt finds the microscopic characters 
of the two species to differ in several respects. 

2941. On dead twig of Rhus copalina, October 8, 1917. 


4033. On twigs of a deciduous wood, January 25, 1920. 
4738. On a dead vine of Vitis, December 16, 1920. 


Common on limbs. Curtis. 
Hartsville, S. C. On twigs of various deciduous woods as black gum, 
Ilex glabra, etc., December 25-26, 1919. Coker. 


10. Stereum fuscum Schrad. 


S. bicolor Pers. 
PLATE 2] 


Caps from 1-2.5 em. wide, much fused and folded and rising 
from a common resupinate stratum; surface grayish snuff color, the 
margin abruptly pallid; tomentose when young, the tomentum col- 
lapsing on exposure to weather, the growing margin remaining tomen- 
tose; obscurely marked with structural zones, especially near the 
margin, where there may appear an interrupted blackish zone. Flesh 
about 1 mm. thick, color of surface, fibrous and rather spongy. Hy- 
menium thin, about 55-65y thick, white when young, then approach- 
ing the cap color, becoming dark brown when bruised in the growing 
state; texture much more firm and brittle than the flesh; furnished 
with thick, refractive, embedded gleocystidia; cystidia also present, 
encrusted, blunt or pointed, 3.5—4y thick, projecting about 9—22u. 

Spores oval, smooth, 2.3-2.5 x 3.5-4u. 

Burt makes an error in not crediting this from North Carolina, 
putting Salem, under South Carolina. 
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689. On dead sweetgum, December 3, 1912. Photo. 


Blowing Rock. On rotting weod. Atkinson. 
Common, on logs and limbs. Curtis. 


THELEPHORA 


Plants tough, leathery, fan-shaped, or funnel-shaped, or much 
branched; hymenium smooth or somewhat wrinkled, covering only 
the interior (or outer) surface in most species, but clothing all but 
the stalk in a few branched forms; basidia simple; spores colored, 
rough or spiny. A few branched kinds as T. palmata and T. antho- 
cephala have the form of Clavarias but are distinguished from these 
by the tough, leathery texture and very dark spores. Lachnocladium 
forms of Clavaria approach these in texture, but have light spores. 
(See Burt, Ann. Mo. Bot. Gard. 1: 199. 1914, for a full treatment of 
the genus in North America.) 


Key To THE Norts CaRo.Lina SPECIES 


Plants stalked and upright, growing on the ground 
Branched like a tree or shrub and rather stout, 3-6.5 cm. 


high. 
Odor very strong and foctid.........ccscccccccsceccoees T. palmata (1) 
I Ns nie nce easuneee s oosan sii wiad ence whee T. multipartita (2) 
Branched like a tree or shrub, slender, 1.5-2.7 cm. high..... T. caespitulans* 
Simple, small, flattened and broadeaed upward.......... T. regularis (4) 


Simple, or lobed, expanded above into more or less com- 
plete shallow, thin and pliable cups. In pine or cedar 
woods or open fields. 
Cap not zoned, fibrous-squamulose, margin fimbriate...7. terrestris (5) 
Cap zoned, inherently squamulose, margin even at ma- 


WIE Bie é dalenbncane was visatonsckeses -scasued T.. intybacea (6) 
Cap zoned, silky fibrous, margin fimbriate............. T. griseozonata (7) 
Expanding above into a complicated mass of concen- 

tric plates, lobes or tubercles, thick and firm......... T. vialis (3) 


Plants laterally sessile, bracketed, growing on wood or up 
from the ground onto bases of stems. Sometimes cen- 
trally stalked and expanded into a cup above when grow- 
ing upright. 


* Thelephora cacaptnatone has not been found in North Carolina, but outs be looked for 
as it occurs both north and south of us. We take the following from Burt (1. c. 1: 204. 
em: “ Fructification erect, ener, dusky drab to olive-brown below, paler above, 
much branched, forming clus 235 em, high by 234 \ cm. broad; pileus with numerous 

ab ions joined together into a solid base but assurgent above and pressed togethi 
a te, frequently obtuse and whitish at the apex; 7 hymenium p—. - 
spores umbrinous under the m , sparing] penereumate, 7 xX 5-6". On the 
round ay eae woods, Vermont to South Carolina, and in d ay tS woods, Wash- 
mber. Rare. This species is rela related to T. palmata but is more olivaceous, 

aml it is poe inodorous,—at least no odor has been noted.’ 
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Blackish when fresh, with white margin when dry, brownish 


above with a gray-drab hymenium..................... T. cuticularis (8) 
Dull cinnamon or chestnut, margin paler when growing, 
PIN nc ven ncxenaseueteu tavegundante ween T. albido-brunnea (9) 
ee, SUT INN. 6s ncicccamivsicrecaamecenccbata T. lutosa (10) 
Plants incrusting and ascending small plants or twigs from the 
En ee ae eee oe ene eee re ok wey eee T. fimbriata (11) 


1. Thelephora palmata (Scop.) Fr. 

This species, which is sharply marked by its upright branched 
habit, dark color and very foetid odor, has not yet been found in 
Chapel Hill, and in the following description of the fresh plant I 
have made use of notes by Miss M. McKenney, of Olympia, Wash- 
ington. The species is northern in its range and descends to our 
state only in the mountains, so far as known with certainty. Curtis 
reports it as common in woods in this state, but he may have had 
some other plant in mind. 

Gregarious or tufted, 3-6 cm. high, 2.5-4 em. broad, trunk thin, 
flattened, black. Branches numerous, flattened, black; these branch 
again into slender branchlets which are round, flexible, tough, simple 
or occasionally flattened, divided, narrowing at the tip, which is 
white or gray. Odor most disagreeable, something like decayed 
cabbage combined with iodoform. Spores (of a plant from Olym- 
pia, Wash.) blackish brown, irregularly warted or spiny, 7.4-9.3 x 
8-11.1p. 

In the dried state the plants are deep brown on the surface, the 
central flesh remaining black. They are rather brittle with nearly 
as much the appearance of a Clavaria as of a Thelephora, entirely 
smooth with a surface of velvet-like appearance all over. Odor 
retained, taste similar, bad, a good deal like that of Hygrophorus 
Peckii. Burt gives the color of fresh plants as fuscous purple. The 
plant is found under conifers or in grassy fields. 


Asheville. Beardslee. 
Common on earth in woods. Curtis. 


2. Thelephora multipartita (Schw.) Fr.* 
PLaTes 24 anp 35 
Plants about 2.5-3.5 em. high, and 1.5-2.5 em. broad above, 
distinctly stalked and dividing above into rather narrow, flattened 


* Thelephora anthocephala (Bull.) Fr. is waparees from North Carolina by Burt (from 
Beardslee) and by C s. We have ot found a plant that we can separate from T. muiti- 
partita as this, and as we cannot work out any erence from descriptions that will make 
a clear distinction between the two species we refrain from copying a description (see Burt, 


. ¢., p., 203) 








PLATE 24 


THELEPHORA MULTIPARTITA. No. 3468. 
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and channelled branches with white or whitish, finely tomentose, 
sterile tips; hymenium deep brown when fresh and moist, about 
warm sepia of Ridgway, in drying becoming lighter, between fawn 
and wood-brown of Ridgway. Stem rough, irregular, usually more 
or less flattened, surface felt-like. Texture tough, pliable; tasteless 
and odorless. 

Spores (of No. 2590) deep smoky sepia, a large mucro, irregu- 
larly set with blunt spines, 5.5-7.4 x 7.4-9.3u. 

The tomentose tips, densely spinulose spores and particularly 
the lack of odor separate this from 7. palmata. Dr. Burt has seen 
our plants and refers them as above. The stem is said to be villose, 
but this is not the case in our plants and ours are at times much 
larger than the maximum dimensions given by Burt. 


2590. On earth, upland rocky woods (mixed oak and pine), Battle’s Park, July 5, 
1917. Photo. 

2641. Low, damp woods by Meeting of the Waters branch, July 11, 1917. 

2695. Low, damp woods by Creek at Upper Laurel Hill, July 17, 1917. 

3468. In rich humus near base of oak near Meeting of the Waters, August 16, 
1919. Photo. Deep brown with tint of purple; tips lighter. On dry- 
ing colors become lighter. Spores deep smoky brown, irregularly warted 
or with blunt spines, 4.5-7 X 6.5-8.5p. 

4610. Damp, sandy soil below Meeting of Waters, July 31, 1920. Plants 2-3 cm. 
high. 

North Carolina. Schweinitz. 


3. Thelephora vialis Schw. 
T. tephroleuca B. & C. 
PLATE 26 


Plant about 3-5 cm. high, and about 3-6 cm. broad, expanding 
and branching upward from a contracted base. The branchlets are 
broad and flat and fuse at any point, usually so consolidated as to 
form one complicated mass with the upper surface deeply lobed and 
nodulated. Flesh firm, coriaceous, very hard on drying and then 
giving off a distinct, rather sharp, aromatic odor that is hardly dis- 
agreeable. Hymenium inferior, rugose or smoothish, pale yellowish 
when young, becoming brown. 

Spores said by Burt to be olive buff under the microscope, bluntly 
angular, 4.5-5 x 4.5-7p. 

Burt notices a “disagreeable” odor in drying; others do not men- 
tion an odor. We have found the plant to be rare here. When 











188 JOURNAL OF THE MITCHELL SocrETYy [February 


Curtis speaks of it as common he probably included the very common 
Tremellodendron candidum. 
1059. On ground in woods near campus, fall of 1913. 

Asheville. Beardslee. 

North Carolina. Atkinson. 


North Carolina. Schweinitz. 
Common, woods and roadsides. Curtis. 


4. Thelephora regularis Schw. 


PLATE 25 


Small plants growing on damp mossy earth; at times spathulate 
in form, flat or the margins rolled back so as to be half infundibuli- 
form, again infundibuliform with the margin divided and multiple 
(as in No. 4435), height about 2-3 cm., the base narrowed gradually 
into a cylindrical stalk about 1-2 mm. thick. Flattened portion 
about 5-15 mm. wide. Dorsal surface nearly smooth or roughish 
tomentose with light channels, and sometimes tubercles, a buffy 
flesh color; spore-bearing surface a dark fleshy gray or purplish fawn, 
with a glaucous bloom. Flesh tough, elastic, about color of the 
dorsal surface, with a bitterish harsh taste. In drying the plants 
become grayish brown, losing their flesh tints. Young parts of both 
hymenium and dorsal surface turn a dark wine brown when rubbed. 

Spores when fully mature, angular, about honey color under 
the microscope, subspherical, smooth, 5-6y in diameter. The spores 
are slow to take their color and to become rough, still appearing 
white and smooth until nearly full grown. Basidia club-shaped, 
four-spored, sterigmata about 4y long; no cystidia. 

According to descriptions the plants may assume a regular in- 
fundibuliform shape like a perfect cup, and Burt thinks (I. c., p. 206) 
that 7. multipartita, which is reported by Schweinitz from this state, 
is only a branched form of this species. 

1597. In damp mossy earth by branch southwest of graded school, July 10, 1915. 


1622. Same spot as No. 1597, July 21, 1915. Photo. 
4435. Damp, sandy soil by Battle’s Branch, July 17, 1920. 


Salem. Schweinitz. 
North Carolina. Atkinson. 











PLATE 25 





THELEPHORA REGULARIS. No. 1622. 
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PLATE 26 





THELEPHORA VIALIS. No. 1059 [above]. 
THELEPHORA TERRESTRIS. No. 3840 [below]. 
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5. Thelephora terrestris Ehrh. 
T. laciniata Pers. 
PLATE 26 


Caps scattered to densely imbricated, in part incrusting, more 
or less fused, bracketed and broadly attached by the side, projecting 
about 1-2 cm., upper surface deep brown, fibrous-squamulose and 
ridged all over, not zonate; hymenium brown, paler on margin, un- 
even; margin thin, fimbriate. Flesh thin, very soft, pliable and 
spongy-fibrous, color of surface, absorbing water immediately. 

Spores not to be obtained from our plants when found. Burt 
gives them as pale fuscous, irregular, angular, sometimes slightly 
tuberculate, 6-9 x 6y. 

Recognized by the squamulose cap, dark color, very soft and 
spongy, bibulous flesh and shelving growth on coniferous substrata, 
upon which it climbs from the ground. According to Burt the spe- 
cies also grows in sandy fields. For further interesting observations 
by Burt see Ann. Mo. Bot. Gard. 1: 219. 1914. 

3840. Running up the base of a cedar from the ground, south of athletic field, 
December 7, 1919. Photo. 


Asheville. Beardslee. 
Salem. Schweinitz. 
Common on earth and trunks. Curtis. 


6. Thelephora intybacea (Pers.) Fr. 
PuaTE 35 


Plant 5.5 cm. high, 4.5 cm. broad, compound from a solid amor- 
phous base, the flabelliform, petaloid or infundibuliform blades aris- 
ing on more or less distinct stalks and gradually expanding upwards; 
margins thin, expanded, more or less lobed and cut, but not fimbri- 
ated; dorsal (interior) surface inherently fibrous and ridged but not 
squamulose, dark brown, about Prout’s brown to bister of Ridgway; 
when dry the margins black; hymenial (outer) surface a lighter gray- 
brown (buffy-drab), the younger parts paler. Texture when dry 
rigid and hard above, very firmly spongy below; when wet pliable 
and elastic and quite bibulous; odor none when dry, but when wet it 
has a strong rank smell, something like freshly cut black oak. When 
wet the hymenium is much darker and approaches the dorsal surface 
in color. 
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Spores (of No. 4672) irregularly angled, strongly papillate-warted, 
5-7 x 6-7.5y. 

Distinguished from T. terrestris by the absence of free squamules 
and the non-fimbriate margin. Both are found on coniferous sub- 
strata. In our only specimen there has been proliferation on the 
dorsal surface which has obscured the color by adding a spongy 
whitish layer over much of the middle and lower region. 

4672. Mixed woods by Battle’s Branch, among pine needles and a few oak leaves, 
October 9, 1920. 
Asheville. Beardslee. 


7. Thelephora griseozonata Cooke 
PLATES 27 aND 35 


Plants up to 5.5 em. wide, usually about 2.5-3 cm., stalked and 
upright, the thin, pliable, tough cap spreading upward like an irregu- 
lar dish with deep lobes or only shallow cuts, very fibrous and radi- 
ately ridged, the margin fimbriated in all cases; color deep brownish- 
purple all over, the upper side with rather conspicuous zones of dif- 
ferent tints. Hymenium rugose with low veins, disappearing grad- 
ually into the stalk Stalk 3-7 mm. thick and 1-1.8 cm. long, tough, 
color of cap. 

Spores purplish brown, irregularly lobed and warted, oblong, 
about 5.5 x 7.5u. 

The plants are gregarious but usually single or lightly clustered. 
They occur in colonies under pines. 

975. In pines, hillside pasture, west side of Glen Burnie Farm, November 11, 
1913. Photo and drawings. It also occvrs in a similar situation on 
the east side of Glen Burnie Farm. 

2426. Under young pine on Three Pine Hill, Glen Burnie Farm, July 26, 1936. 
Photo. 


8. Thelephora cuticularis Berk. 
PLaTE 35 


Plants shelving, laterally sessile by a more or less resupinate 
base, often confluent laterally, projecting about 2-4 cm. Dorsal 
surface radially wrinkled, inherently fibrous and felted, the margin 
felted pubescent when quite fresh; in the wet, growing state nearly 
jet black, the wrinkled margin pure white; hymenium drab with a 
tint of purple when dry, nearly black when wet. Flesh rather thin, 
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about 1-1.5 mm. thick, pliable, easily water-soaked, color of the 
surface both when wet and when dry. In our plants there was no 
noticeable odor in the fresh state, but the dried plants have a faint, 
not unpleasant drug-like odor. The species is said by Berkeley to 
have a foetid odor, and Burt noticed such an odor in the dried state. 

Spores (of No. 3432) smoky brown, subspherical, flattened on 
one side, covered with sharp spines, 7.4-9 x 7.4—llu. 

The black color of the plants (both dorsal surface and hymenium) 
in the damp growing state is not mentioned in the descriptions. It 
is the most conspicuous field character. If dropped in water after 
drying the dorsal surface and context absorb water and change color 
instantly as in T. terrestris and T. albido-brunnea, but unlike those 
the hymenium absorbs water much more slowly and becomes black 
only after several minutes. This, with the blacker color (when wet), 
furnishes an easy mark of distinction. 


3432. On bark of oak tree, Battle’s Park, and some from below Meeting of the 
Waters, August 15, 1919. 


9. Thelephora albido-brunnea Schw. 
PLATES 28 AND 35 


Caps tough and elastic, horizontal and irregularly bracketed or 
sometimes centrally stipitate from an amorphous, resupinate, often 
spore-bearing base, extensively fused together, the individual caps 
not often more than 3.5 cm. wide, or extending more than 1.8 cm.; 
often encircling and climbing up sticks or shrubs or small saplings 
for several inches and in such case thicker and more amorphous; 
surface fibrous-spongy, tomentose when young, distinctly or obscurely 
zonate, dull cinnamon or buffy cinnamon, or when young pale brown 
to whitish, becoming paler when washed out in age by the weather, 
margin blunt, white in growing stage, later concolorous. Flesh 
about 1-2.5 mm. thick in the distinct caps, thicker in the amorphous 
masses; felty and soft, the fibers extensively furnished with clamp 
connections at the joints, color of surface or a darker rust color. 
Hymenium when fresh brownish drab to wood brown, fleshy-looking, 
when old and dry very light fleshy brown, smooth, no setae, easily 
wearing off and exposing the rust-colored flesh below. 

Spores (print of No. 4409) smoky brown, irregularly angled, 
echinulate, 7-10 x 7.4—1luy. 
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When dropped in water after drying the entire plant, including 
the hymenium, becomes water-soaked immediately. 


1328. On soil and sticks, just above path by Battle’s Branch, east of Dr. Battle’s, 
October 9, 1914. Spores rusty, tuberculate-spiny, subspberical, about 
7.6u in diameter. 

4409. Around bases of young living trees and shrubs, July 14, 1920. Photo. 

4467. Base of tree near Meeting of the Waters, July 27, 1920. Spores dark smoky 
purple, spiny, 6-7.5 X 7.5-10u. 

4470. Around a rotten twig on damp soil, July 30, 1920. 


10. Thelephora lutosa Schw. 

This is known only from the type collection which is from Salem, 
N. C. Burt describes the plant as follows (Ann. Mo. Bot. Gard. 1: 
216): 

“Pilei cespitose, densely imbricated, at first somewhat fleshy 
but at length hard, undulate-plicate, yellowish, almost subtomen- 
tose with pulverulence, somewhat horizontally attenuated behind, 
margin sublobate, at length inflexed; pileus less than 2 mm. thick, 
with hyphae 3u in diameter; hymenium becoming yellowish, even; 
spores olive-buff under the microscope, angular, 5-6 x 344—-4un. 

“Cluster about 1144 em. high and broad. 

“On the ground in roads and in woods. North Carolina. 

“The type is distinct from T. albido-brunnea, having thinner 
pileus, finer hyphae, and smaller and paler spores., The pilei were 
crowded together into a small buff-colored cluster about 114 cm. 
high and broad, somewhat as in Tremellodendron pallidum (Schw.); 
I failed to find stems at their bases.” 


11. Thelephora fimbriata Schw. 

The only record from this state seems the original one by Schwein- 
itz (as Merisma). We have examined two collections of this from 
Andros, Bahamas (determined by Burt), and find that there are dense 
clusters of branches, simple to sparingly branched which reach a 
length of 1.3 cm. They are a buffy ochraceous when dry and are 
densely felted with intricately branched hairs. As we have not 
found the plant in the fresh state we take the following from Burt 
(Ann. Mo. Bot. Gard. 1: 222. 1914): 

“Fructification coriaceous-soft, incrusting and ascending small 
plants (mosses, etc.) here and there emitting fascicles of branches 
united below, subterete, acuminate or fimbriately incised, at first 











PLATE 28 





THELEPHORA ALBIDO-BRUNNEA. 
No. 4470 [top left]; No. 4467 [top right]; No. 4409 [below]. 
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pale or whitish, soon ferruginous brown, drying Rood’s brown; hy- 
menium even, pruinose-pubescent; spores umbrinous, tuberculate, 
7-11 x 6-9u. 

“Tnerusting and ascending upward 1-3 cm.; free branches 5-10 
mm. long, 1 mm. thick, sweep of fascicle about 5-10 mm. 

“In moist places. New York to South Carolina, and west to 
Illinois. July and August. 

“The type is an incrusting specimen, covering as its main axis 
a small twig in one specimen and a moss in the other, and sending 
out a few lateral branches which are flattened towards the free ends 
and subfimbriate; main trunk is cylindric, latericius (of ‘Chromo- 
taxia’), ends of branches paler; spores umbrinous under the micro- 
scope, tuberculate, 7-8 x 6y. Schweinitz described the species as 
becoming hard and cartilaginous, but this is an error probably due 
to the foreign matter surrounded by the main trunk. Several other 
specimens are present in his herbarium under various names.” 

Salem. Schweinitz. 


SPARASSIS 


Tough and elastic but fleshy, repeatedly branched into a semi- 
globose mass of flat, contorted, anastomosing branches, the hy- 
menium covering only the outer (morphologically under) surfaces, 
except at times on the innermost vertical branches (see Cotton, 
Trans. Brit. Myc. Soc. 5: 333. 1911). This fact requires the re- 
moval of Sparassis from the-Clavariaceae, where it has usually been 
referred. 

We have found only one species in Chapel Hill, which we refer 
to S. Herbstii Pk., without conviction that it is different from S. 
spathulata Schw. Sparassis crispa is found in our mountains. 

All species are edible, and are credited with being delicious. For 
parasitism of Sparassis see Hedwigia 54: 328. 1914; and Journ. 
Royal Mye. Soc. for 1914, page 386. 


KEY TO THE SPECIES 


Branches thick, blunt, not crisped..................00ee.ee0e: oe ree 


re ere ee Peer Pee ee ee S. crispa (3) 
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1. Sparassis Herbstii Pk. 
PLATES 29 AND 35 


A large and very pretty plant of a complicated growth, that occurs 
on wood that is usually under or at the surface of the ground. It is 
composed of many upright and spreading, flat, rather thick, anas- 
tomosing branches with blunt ends that spring from a single large 
fleshy base. The entire plant is approximately globose or flattened- 
globose and is of variable size, in No. 1363 being about 14 cm. high 
and 15cm. broad. The apices of the branches are whitish and tomen- 
tose, the lower parts cream colored, water-soaked, and smooth. The 
texture of the whole is very tough and elastic. The plate-like branches 
bear spores only on the outer surface, and in fresh specimens the 
texture of the two surfaces can be seen to be different. 

Spores (of No. 1363) white, nearly spherical to short-elliptic, 
smooth, one large oil drop, 3.4-4.2 x 4.6-6.8u. 

This is possibly not different from the next. 

524. In pine woods northwest of Mr. Weaver’s house across railroad, October 6, 
1912. Photo. 

787. Woods south of athletic field, September 17, 1913. 

1363. Growing from between the bark at foot of a pine stump in the new road 
to Piney Prospect, October 16, 1914. 


2. Sparassis spathulata (Schw.) Fr. 
Stereum carolinense Cooke and Rav. 


This is possibly not different from S. Herbstii Pk. but I give below 
the original description (translation): 

“Erect, coriaceous, pallid brown, concrescent from upright blades, 
with spathulate branches wavy at the apex and rounded zones. 
Rare in grassy places, also sent from Georgia; reaching six inches 
in height, growing in large groups, with concentric horizontal zones. 
Of doubtful genus and said to be uncertain as to whether it is more 
nearly related to Clavaria crispa or Spathularia.”’ 

To this scanty diagnosis I add the original description of Stereum 
carolinense Cooke and Ravenel (Journ. Myc. 1: 130. 1885), which 
Cotton has shown to be almost certainly Sparassis spathulata. (Trans. 
Brit. Myc. Soc. 5: 336. 1911.) 

“‘Pileus multiplex, infundibuliform, deeply incised, forming lobes 
variable in size, all confluent at the base in a common stem. Whole 
plant six inches high, 4—5 inches broad, ochraceous, with faint zones 








PLATE 29 


SPARASSIS HERBSTII. No. 524. Slightly reduced. 
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of darker color, margin of lobes entire, surface smooth. Hymenium 
even, ochraceous-white; stem minutely velvety.” 

Wilmington, N. C. (As Stereum caroliniense Cke. and Rav.) Dr. 


Thomas F. Wood. 
Low and middle districts on earth. Curtis. 


3. Sparassis crispa (Wulf.) Fr. 


This fine species is rare in North Carolina. It has not been 
found in Chapel Hill, but I have seen it at Kanuga, and Beardslee 
has it from Asheville. It is much more crisped and irregular than 
S. Herbstii, with thinner and more intricate branches that do not 
form the rather obvious labyrinths that are characteristic of the 
latter species. Its diameter is usually about 10-20 cm., but it has 
been reported larger. The color is a soaked, translucent, yellowish- 
white, becoming brownish in age. Like S. Herbstii, it also grows 
from the wood of conifers that is on or under the ground. Edible 
and very good. 

, Asheville. Beardslee. 
Kanuga. Coker. 
Upper district, on earth. Curtis. 
Cuapet Hit, N. C. 


EXPLANATION OF PLATES 


PLATE 30 


Cyphella muscigena. No. 3931. Fig. 1. 

Cyphella fasciculata. No. 4001. Fig. 2. 

Cyphella cupulaeformis. No. 4019. Fig. 3. 

Solenia poriaeformis. No. 4686. Figs. 4-6. 

Aleurodiscus Oakesii. No. 3937. Figs. 7-11. 

Aleurodiscus candidus. No. 3827. Figs. 12-14. 

Aleurodiscus candidus var. sphaerosporus. No. 3902. Figs. 15-17. 
Figs. 1, 2, 5, 11, 13, 15, & 1440; fig. 6 X 108; others X720. 


PLATE 31 


Aleurodiscus nivosus. No. 3897. Fig. 1; No. 3920. Figs. 2 and 3. 

Aleurodiscus botryosus. No. 4710. Figs. 4-6 (fig. 5, paraphysis and proteid body). 
Aleurodiscus macrodens. No. 4734. Figs. 7-9. 

Coniophora arida. No. 4219. Figs. 10 and 11. 

Peniophora gigantea. No. 4306. Fig. 12. 

Peniophora violaceo-lividum. No. 3914. Fig. 13. 

Peniophora albomarginata. No. 3849. Figs. 14 and 15. 

Figs. 1, 4, 11, 14, 1440; others <720. 
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PLATE 32 


Peniophora cinerea. No. 4299. Fig. 1; No. 4045. Fig. 2. 
Peniophora longispora. No. 4250. Fig. 3. 
Peniophora mutata. No. 3993. Fig. 4. 
Peniophora filamentosa. No. 4264. Fig. 5; No. 4607. Fig. 6 (in fig. 5 crystals 
dissolved off by KOH). 
Hypochnus fuscus. No. 4267. Figs. 7-9. 
Hymenochaete corrugata. No. 4076. Fig. 10. 
Hymenochaete Curtisii. No. 3830. Fig. 11; No. 3875. Fig. 12. 
Figs. 1, 8, 1), 1440; others X720. 


PLATE 33 


Corticium caeruleum. No. 4018. Fig. 1. 

Corticium lilacino-fuscum. No. 4071. Fig. 2. (This fails to show paraphyses 
well.) 

Corticium roseum. No. 4703. Figs. 3 and 4 (basidium and contorted thread of 
hymenium); No. 3981. Fig. 5. 

Corticium Viticola. No. 4693. Fig. 6. 

Corticium arachnoideum. No. 4235a. Figs. 7 and 8. 

Corticium vagum. No. 4259. Fig. 9; No. 4230. Fig. 10. 
Figs. 5, 6, 8, 9, 1440; others 720. 


PLATE 34 


Corticium scutellare. No. 4223. Fig. 1; No. 4696. Fig. 2. 
Asterostroma cervicolor. No. 4507. Figs. #=+@ (Fig. 19; fragmentary hyphae of 
3-6 


lower region). 
Figs. 2, eax 1440; 1, b X 720; 4967; others X 2 


PLATE 35 


Stereum gausapatum. No. 3821. Fig. 1. 
Stereum sanguinolentum. No. 3967. Fig. 2. 
Stereum subpileatum. No. 3955. Fig. 3. 
Stereum lobatum. No. 3816. Fig. 4. 
Stereum rameale. No. 3863. Fig. 5. Form on cedar. No. 4318. Fig. 6. 
Stereum sericeum. No. 3962. Fig. 7. 
Stereum ochraceoflavrum. No. 4033. Fig. 8. 
Stereum frustulosum. No. 3814. Figs. 9 and 10. 
Thelephora multipartita. No. 3468. Fig. 11. 
Thelephora intybacea. No. 4672. Fig. 12. 
Thelephora griseo-zonata. No. 975. Figs. 13-15. 
Thelephora cuticularis. No. 3432. Fig. 16. 
Thelephora albido-brunnea. No. 4467. Fig. 17. 
Sparassis Herbstii. No. 1363. Fig. 18. 

Figs. 1-8, 10-12, 16-18, 1440; others <720. 
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